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to a reciprocating frame. This was a very of the groove, passin" in at one end and out I saw when the m&chine is started. esixT' 11 
primitive and unpretentious looting affair, at the other; or by the use of an adjustable if suddenly started, may cause it toh*t 
made in a few hours out of odds and ends stop provided, the motion of the slide in For this reason cast-iron pulleys 
to. hand, without the outlay of a single either direction may be determinate in suitable; they are too hea^’ and if m 

but yet it worked fairly wel^ and distance, if so required. The slide is also high speed are apt to fly in piKes. Wrm 
enabled me to cut out wreath pieces in the reversible—end for end. To one end of this iron pulleys are both lighter andstron 

curvature, etc. etc. dicular to the table, but capable of in^lar though for the up^r piSfeySSwSete 

This machine in time gave way to a adjustment relative to the slide. This fence wheels of similar construction to bievd 
small model bandsaw machine of more consists of two parts; the fence proper, and I wheels. What in my opinion is nrefetah! 
substantial make, ivith saw pulleys 8 in. a base plate to which it is attached at one to open metal wheels for ^ * 

that it could he edge, and W which it is secured to the slide what I have decided to _ 

driven direct from the lathe; and many in table. This fence may, when required, be are solid wooden wheels formed of a num 

and various are the forms I have produced caused to move freely in the direction of its her of thin boards glued together the min 
with this mechanical toy; including among length along the edge of the base plate with- of adjacent pieces crossing and the whole 

others all those mentioned in the title of out altering its an^lar adjustment relative subjected to sufScient pressure to expel all 

this article, or illustrated in Fig. 3. A band- to the slide in table; or may by means .of 1 surplus glue and bring wood to wo^ A 

saw machme with saw pulleys 30 in. in clamping plates be made fast to the tose I circular row of copper rivets 

diameter,tobe power driven, was next made plate. At either end of this fence and at right I side to side near the outer 

to the order of my then employers, and has angles to it, another or auxiliary fence can he any separation there of the component 
been in constant use during the past two secured; the connection l^ing by a simple layers, and the centre is firmly Mted 
years, giving the most perfect satisfaction, dovetail attachment that jams and tightens between a loose annular plate und the ladkl 

and by its performance has most conclu- I uponthe application of a slight pressure, and flange of a cast-iron hub. '^ese pulleys 
sively established its great superiority over may be instantly released again by the cheap, light, and durable, and may safely be 
all others; not only for the class of work for application of a reverse pressure or a light driven at the highest possible speed, whilv 
which it especially designed—^viz., handrail I tap at the back. This auxiliary fence has a ] the retarding influence of the air is far less 

wreaths and other work of double curvature j dovetailed groove along its inner or working | for them at high epeeds than for open 

—but in an even greater measure for gen eiul I face, for guiding and holding an adjustable wheels, especially those with many spokes, 
workshop purposes. | stop. | as in the bicycle wheel variety. means 
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It will now he seen that the various I less pull upon the 
movements of the fence, of the transverse less danger of bn 

which the fence may be | pulleys so safe as solid ones, as foreign sub¬ 
attached, and of the table around the saw, 

may all be effected separately or simul- 


iricsnop pu 
A halMull 

this machine, but with such later improve¬ 
ments as have been suggested by experience 

al, a 

continued desire to render the whole as 
perf ect 

torthcoming“Work”Exhibition 
specimens of work done by it. 

Figs.^ 1 and 2 are front and back views 
respectively of this model, which it will be 

seen materially differs in many 


size wooden working model of 


are open 


slide in table to 




gained in working the origi 


stances are apt to get between the spokes 

with results that may prove disastrous. 

poMiblej^wiU be shown at the j taneouslyj and that each or all may be made A thick indiarubber tyre 

' . with several I fast and immovable relative to tne others, pulleys : this forms an elastic 


rom a 


111 


II 


completes these 

bed for the 

saw to run on, and still further reduces the 


as 




if so desired. 

3,4. The special character and require¬ 
ments of this table; the obvious advantages I In the early forms 0 
respects j that ^ would result from having a clear the saw pulleys were formed with a radial 
from those of ordinary construction. working space around the machine : the flange to the outer edge upon the back 

The differences briefly stated are z™ unwarrantable risk of danger associated side to _ prevent the saw running off, the 

1. —^In the construction and mounting of with an unnecessary exposure of fast- edge being slightly coned upwards towards 

the table. _ moving belts and pulleys ; the mechanical the flange to ensure the running of the saw 

2. —In the character of the guide fence for impropriety of causing unnecessarily an against it. This is for soma re^ns 

use upon the table. external force, as that of the driving power, unsatisfactory arrangement, and is never 

3. —In the form and character of the to act ex-ceutmlly upon the machine; and used now for first-class machines. Abetter 

standard. _ _ ^ I various other minor considerations, ciiiefiy and more approved way is to have the 

In the placing of the driving belt and I of a mechanical nature, led to the designing spindle of the upper saw pulley acyustable 
pulleys. of the standard or body of the machine, from the horizontal in suen a nianoer that 

5. —In the mounting of the bottom saw different in many important particulars the plane of pulley can be thrown out of 

pulley. from those in general use. line with that of the lower pulley. By this 

6. —In the mounting of the top saw pulley. In, this marine the standard is formed means the saw can be caused to run upon 

'7.—In the construction of the saw pulleys, hollow and open at the bottom and back, any desired part of its periphery, and a flange 

8. —In the character of the saw miides, and encloses the driving pulleys and belt; is not needed. Each saw requires its own 

and below the tame. the arrangement being such that the special adjustment, as different saws ^ 

9. —In the counterpoising of the top saw machine may be driven direct from over- differently a slight variatfon in their wiam 

guides. bead, horizontal, or underground shafting; or set causing a considerable variation in 

1. The table is constructed to cant through the angular range through which the belt the positions they will run to on the pallsj^ 
an angle of 60®—a far greater angle than may be placed exceeding 200 degrees, an It will be readily seen that a 
usual with such machines—and is perfectly angular range far in excess of that w-hich is lightly set is practic^y a flat band, 
balanced, however placed. It can ^also, practically possible with any other machine a narrow saw heavily set is esMntiauy 
whether horizontal or inclined, be Freely of the kind. By thus enclosing the driving triangular or wedge-shape b^d 01 
turned around the saw, and secured in any belt and pulleys, immunity is also secured nounced form, and that an 
desired position by means of a clamping against what is not only a serious obstruc- pulleys upon which either of tbe^ w 
screw; or may instantly be adjusted and I tion to free working around the table, but properly run would be such as tlie 0 
secured in any one of four primary positions likewise an ever-present element of danger would immediately run off of. 

_ apart by the insertion of a locking pin that invariably exists in all other band- In some machines the upper puuey ^ 

in a hole provided^ for that purpose. The saw machines as now made, owing to the upon a fixed spindle, coanectea i. l 

two axes about which the table turns are hitherto universal practice of placing the knuckle joint to the elevator, i>y „ 

mutually at right angles and intersect; one driving pulleys and belt external to the it is raised or lowered ^ - or 

coincides with the cutting edge of the saw, standard. Greater compactness and neat- fevent lengths, its plane Upy tv 

the other with a horizontal line upon the ness of appearance are also obtained, and out of line viith that of the lower p / 

surface of the table. ^ _ steadier running with total absence of per- means of an achusting set 

2* Utoh the upper side of this table and ceptible vibration, consequent upon the pull always more or less in™-.—V}, - ■-fliinfr 

parallel to its horizontal a.xis a dovetailed of the driving belt coinciding with apmne and can only be operated when tn . 

groove 13 formed extending from side to that passes through the centre of gravity of is at rfest. In other mactupes 
side ; in l/tos a slide-bar or plate is fitted, the whole machine. made fast to a running ppintoc 

of motion, its upper surface being even 5, 6, 7. It is now generally agreed among in bearings, usually ]*_**nr 

with the top of the table. By means of a experts that the saw pulleys, especially the that are connected to the eie 

f By '^tit on under side upper pulley, should be of the lightest | these the point or 

of table, ^13 slide may be made fast in any possible construction, that the resistance puiiey is afij 
part of the groove. It may also be caused alike of inertia and of friction may each be of the saw is 

to move freely throughout the whole length I a minimum ; otherwise the strain upon the I pulley that any < 
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dcljustnii^nt filters the tension of the saw in tr 

i SSrSu^TraiSed*S‘IV bik I MouMcd. it bcin* „vi.lo.,t ttot 

‘ In addition to the ndrantn^e offc‘ ™ ”“;‘y M=ty iuBtanw thf evT I SSw meat 

hVtiv^4'’oS^a^ss.brjdlV““j‘ I 

previous form, in that tile runnin?of°tkJ mV f "laohine are free tey ‘’“l skdied inliour at the- 

Tn‘\i“slVh?r^t^s:di;Vnrtjs.«:ib*y"Cs 

■saw pulley is axed to a runniii^sSle Thft?° roUera, one on litlfe^side t/orft^hisXi?*f 

E^^.‘ rVeSj-XT I ?i^To”«u Ms xte £ SS&Merti; 

I • Sx sSrS sMoxszvsa^ 

;»r!?M T SS£ ‘ 

j .specially designed to place it within easv its si^rfa™ ™ ^ accretion upon ^ 

1 lower end of the screw-stem^is made to oreaaure^^^Th«.outward subject to the by aUiTiiirR iiowes. 

enable it to be turned without the aid of table la caused to^b^rp’^SSnU^I accurate surface plate is one of thw 

desirable, has never previously been done bution^of npp<imir<» distri- Whitwortli, anti explained by him in « 

The means by which it is ellVetod are botli unit nressure of saw npr°nnfH1^^ before the British Association just 

above and below Uie table dltrrp {n \>i»i I «« 1 n cut into which under these I a straightedge. Three straighted''''e3 

froX^M ilXwVS X Thi Xlv “‘°.”'rr ** “">» after 

ttioat yeaeral and certamly tbo .imolest ^ca fir tl.a a Pr®s®aJ a fresL su^ prepanng each one singly, and bringing 

lilock is but oaitSfv S'saw guides and attachments^ larities which may be foLd arc removed,, 

the back of saw runs auainst ^th*a wA^t^ means of a counterpoise, suspended by a and the proces.s repeated until \ and b lit 

oatK 01 saw luns against the wooil; cord or chain over a pulley near the upper each other nerfectlv Tha third sti-nifrlit- 

ol^vTau8eT*£\urf agab^t'^^r brV°^ which the guide edge, c, is now taken in hand and compmed 

n d a rue w i th^e^i**!) i P thickness of stud’, even ; there is no doubt whatever that the threu. 

' tivpiv nuplpaa thcrt compara- sutbcient for that purpose. This is a'great mathcnintieally straight, but approximating ■ 

iwiutiiicr Af fivA V.? ^"Vi®'* bonding or improvement over the unbalanced guide, to the truth in proportion to tlio labour that 
...nil. ® I f blade. This delect some aiiu is one that every machine ought to has been spent upon them. Why this is. 

. A„i 7. remedy by substituting possess. A disadvantage to the usual form so will be seen from Fig. 1 , where it is * 

, .^idea m J>f the wooden blocks at of this arrangouicnt is, that as the guide is obvious that if a is rounded iii.stead of being 

Slues ot Whilst the saw is clean raised the counterbalance descends, and is I straight, n may be hollow suiHciently to 

u even tmckne.s 3 this answers very apt to be very much in the way. It ccr- ni.tke them lit each other perfectly, but it . 

eii, out n the saw has teen improperly tainly would be so in such a machine as I is impossible that 0 shall fit both the* 

orazed and the metal left e.vtra thick or I have described. There is also the risk of ' rounded and the hollow straightedge. 

®jt the join, or if it has accreted resin the supporting cord or chain breaking, or in [ In tbo case of surface plates the same-' 
other like substance from the wood during some other way becoming disconnected, in system is adopted, three castings being- 

wooing. It IB very liable to jam in these which case the eifoctof the weight falling worked upon in conjunction with each other^. 

guides and break. Nor is the use of ex- upon the table or the work, would almost and compared in couples. As described in. 
ceedingly hard steel bearings for the back certainly prove disastrous. These objec- a well-known and valuable work, after* 
edge ot saw to run against free from serious tions I have provided against by suspending working np one surface plate to the utmost. 
objections. However hard these bearings the balance weight wituiii the nollow back perfection “ its face is now thinly coated 

be the saw will surely cut into them, of the standard, the cord or chain being with ochre and oil, b and 0 being succes- 

and, as constructed, are usually expensive guided over pulleys, as_ shown in the back sivotymnde counterparts of itbywpeatedly 
to repair or renew. But a far more serious view of the machine (Fig. 2). placing them face downwards on a. and. 

objection is that being so bard they com- This detailed and comparative description then Towering with the scraper all tbo 
press and stretch the softer metal of the will be, I think, sufficient to clearly show j reddened parts 011 which they bear. This, 
saw, producing at its rear edge a stress of the distinctive differences between this must be continued till the contact between 
increasing intensity that ultimately renders machine and others. ^ _ a and B, and a and c, is as perfect ns pos- 

an otherwise good saw practically worth- From what has been said, it will be siblo.” At first sight it would seem that. 
I^, bemuse once a saw breaks as tlie result understood that the principal object aimed these io.<it ruct ions, if carefully carried ouV 
of tensile weakness consequent on the action at in working out tha details of this wore sufficient to ensure accuracy in the 
of this stress, it hardly nays to be repaired table and its attachments was the produc- plane surfaces, and it will no doubt bo a 

bre^ follows break in rapid sue- | tion of a machine wherewith the twisted surprise to many to learn that three surlace- 

snake-like forms of handrail wreaths for plates.may^ be made to compare with eack 

The records of the Patent Office give I stairways, and the rails of double curvature other in tnis way, any one with each of tho 
evidence of much thought and ingenuity in circle-upon-circle work, could be cut by others, and fittin" each other with such ac- 
having been exercised to produce banti- saw to the "squared" or straight line sec- curacy as to enable us to grasp the handler 

»w guides that a running saw would not | tion to which this work is always brought | of the upper plate and lift up the lower ona 
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no smncllo holders to pass the en U of ' 

-■ them to the inside edges. It 

Winding Landnafed jU'maiure ^.—Whilst advisable to tie the ends down to thu ar!^ 

Tvinding the wire on tlie armature or the a few turns of tape, to nrevi^rif 

field magnets of a dynamo, great care must outer coil from being shaken 
he exercised to get each coil of wire close to * workincr. ^ 1*1 

its neighbour, and each layer of wire regular , * . _ 

and close to the layer beneath, for on this winding the field magnet cores it will 1 “ 

will depend the full efficiency of the machine, necessary to prepare them for the wire 

Slack and irregular winduig will cause loss of wrapping around them a layer of silk 
powTf, and this ia specially observable in well soaked in melted paraffin, and apnlinl 

the winding of the armature, where cross to the iron hot This must then be^i 

winding will not only prevent a sufficient quite smooth. The wire must also be 
number of coils being got in a given space, winding by first dividing 

but also cause cross currents in the -wires, allotted quantity into two equal part^, mat- 

corners x and Y of the surface stand higher But whilst giving all attention to the tight- mg these into hanks or coils large enough to 

than the other corners—in fact, that the ness^ and snugness of the winding, it is go loosely over a two-gallon stoneware jar 

surface “windsor twists. Now, the three , possible to be too zealous in this direction, and well soaking them in melted paratlin! 

surface plates under consideration may all and fall into the more serious error of majr be divided by measurement, if 

be in winding, and yet fulfil all the above pulling the wire so tight over the iron it is found inconvenient to divide it by 
conditions. ends of the armature as to cause the weight, if w'e remember that No. 22 

Perhaps the easiest way to see the reason iron to cut into the covering of the d.c.c. copper wire measures 120 yards in the 

of this is to take three pieces of wood or wire. One such abrasion of the covering, ih. The wire may be wound on b^ hand if 
cardboard, such as are lettered A, B, and C, however small, will render the machine use- the amateur is unprovided with a winder or a 
in Fig. 3, insert drawing pins, or stick on less, as the current will travel by this small lathe, but it can be more regularly, smoothly, 

wafers, or if you prefer it merely make contact through the iron of the machineJ ^^yd tightly w^ound in a lathe, or by mmm 

pencil marks in the diagonal corners, in the instead of through its wire coils. To detect of a winding apparatus. This can he ea-sily 
position indicated by the mark x, and such accidents as these (and they are of cheaply made up for the purpnse 

imagine that each of these marks represents frequent occurrence) it is necessary to have out of a few scraps of wood, a few holtsi, 
a raised portion of the surface plate—that is a small galvanometer, or current detector, <md a winch handle. Centre the field magnet 
to say, that the plate is “in winding.” Now and with it test the insulation of the cover- casting m the lathe, and when it 
place yoor pieces of wood or cardboard ] ing els we proceed. Almost any price may true, proceed to wind on the wire. If the 

be paid for a galvanometer, from 2s. 6d, up hank of -wire is placed over a glazed ato 
to £ 10 , according to the value of material bottle filled with water, the coils will 

and workmanship put in the instrument; slip off easily as we wind the wire on the 
but a plain and simply constructed one, casting. Commence at the chanuel or 
good enough for this purpose, can be got for bottom end of the core; wind some seven 
10s., or perhaps less, from any vendor of eight inches of the wire on a pencil to 
dynamo castings. To test the wire for com- form a close spiral, to be stretched out after 

plete insulation whilst winding, connect the winding to form connections 
rig. 2.— A Surface in Winding. free end of it to one stud of the galvano- this close to the bottom end, take one turn 

meter; connect the other stud to one terminal around the casting, and secure the spiral to 
face to face in every possible combination, of a good battery (one cell of a Bunsen or a this with a piece of strong twine, wmd on 
and you will find that shuffle and turn them bichromate will do very well), and attach a th® coils evenly side by side, and^ when 
cud for end as you will, the raised corners length of wire for testing to the other within two inches of the end, lay m two 
will always come over the depressed corners, terminal of the battery. With the end of four-inch lengths of tape under the kstfew 
and if each plate is in winding to the same this wire touch the bare iron of any part of coils on the outside of the core, living me 
extent the error cannot be detected by the armature (or of the field rasignets wffiUst ends hanging. Before winding back wise 

laying one surface on the other. winding them). If the needle of the instru- the next layer, bring the 

What is the remedy? Well, having once i meiit moves, and is deflected to one side or the first layer, and thus secure tlie 
seen where the possibility of error comes in otlier of the zero mark, we may take it for coils ot the first layer from slipping a y 

it is easy to avoid it* The surface plates granted that the wire covering is abraded, the pressure of the next Jj t e ^ 

sliould not merely be laid upon each other and must then unwind each coil until the of ^^ich layer are thus bouna, tuerem 
ill testing one with the other, they should be faulty place ia discovered. Such faults are no danger of the overlying 
turned round through quite a quarter of a best repaired with a thread of unspun silk between the coils of that 
circle, when the high [jarts of one will be or of soft darning-cotton, soaked in melted When the wire has been all ^ionna 1 

brought in contact with the high parts of paraffin and wound around the abraded spot* the free end to one ot the 
the other with which it is being compared* , If the needle does not move at all wdien the core, \vitli a piece of stout ^ g. 

In this manner only is it possible to ensure iron is touched with the battery wire, we other field magnet core 1 

may be certain that the coil is insulated 

from the iron of the field magnet core, or proceeds ; then coat ^he 

from the iron of the armature. Greater nther fieU 

care should be exercised in winding a laini- to dry. As the cores o 

Dated armature than in winding one^aving a magnets b6 

solid core, since the edges of the plates are method of taping^ slippi^- 

liable to cut through the protecting coat of nre Dreferabl'^ 

silk and the covering of the wire, if this is of the end coils, but 1 iw tUey Juit 

pulled too tight over the edges. Some little where these can be . ^ eni 

difficulty also will be experienced in getting only effectually !lrtJh''froTn Liljury 

the coils of wire to lie close to the spindle coils, but also protect tl ^ ^orewod 

whilst winding them on one side. This when the pole pieces Iiav 
that the Burfaces shall be perfect planes. A little difficulty may be met by tying each after the cores are woumi* 

further extension of the idea might suggest coil back witli a short piece of tape, until Fitting ami ^ 

that the best form of surface plate to ensure the curvature of tlie spindle has been passed* various parts having ^ Llieiu togetber. 
accuracy is cfrcii/ar and not rectangular—that In winding a laminated H girder armature inust now set about aiul 

is to say, in the form of a round disc or for a Manchester field, the coils may be pre- fitting each in its ; !. 4riciiiaclihi^ 

plate, and not in the form of a square or vented from slipping at the ends by turning the \vholeup inton aynamL - ^ 

oblong piece of metal—whoso four corners forward two of the laniiiiated ]dates at each The field nuigneta 
are right angles, as represented in the end, so aa to form two flanges, against which the two liiiiba of tUtf 

winding surface plate with straightedges the coils can rest as agaiiiMt the sides of the extrcimty of one 

applied to it, illustrated above in Fig. 2. 1 end slot in a solid anuatnre. As there nro | polo of the nmgtio 


by atmospheric adhesion, and yet they may 
be very far from being plane surfaces. 
Most readers of this Journal w i II know what 
is meant by a surface being “ in winding ” ; 
for those who do not, Fig. 2 will explain 
what it is more clearly than a long descrip¬ 
tion in words. It will be seen that the two 
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Fig. 1 *— Method of preparing a StraigMedge. 
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the south pole. It is well known that a ] horse-shoe with the wire on it, and it will 
straight bar magnet has two opposite poles then resemble the two field ro 

—one at each end. One of these will machine, with a hollow curve 
:ittract the .south pole of a compass needle, legs for the armature to revolv7i 
and IS therefore called the north pole of the we want to make the two field ma 


a current from the lefUiand end to th 
{Ign6t3 of this it will cuter at traverse tlic coils in 

between the i the direction shown by the arrow, leave at 
in. Now. I s, cross over to tlic right-hand core, and 

traverse its coils in the opposite direction 
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Fla 36- Model Siemens Dynamo complete. Plff. M.—Diagram of Dyi^o Held MT^Htodel^GrammS^D^^o^^plete. ^.40.— 

Iron Carcase of Gramme Dynamo-S, ^Stan^ds; ^Laiated *lron Punchmg for Armature. Fig. 44.-Eiid Support for 

Bridge for Brush Holders. Fig. 42.-Magnet Corea Fig. «• nammaw 

Urnmatfld Punchlngs. Fig. 46 .-End of Armature ready for winding, 
each other, but they still I ^*\®^5®frtnrtWR^tiia?*if^we°Bend cii^^ from one or two quart 

characteristic opposite polaritieji. If fu*"'„«h seoaratelv in the Bamo direc- cells through the coil^ taltin_ 

se.d I direction. Whoo t.oe „u«uet«ed. t..e .eU 
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lull iiiiii. __ untf if '*^® . . . 

steel bar has assumed coil of wire with the c,'"f 
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« —.1 ii«o n urktifh niagnetic i but n we 
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■mfiiiiicts may be coQiiectGd together ami the the shimt, and thus strengthen the t® wrought-iron forgings, but the labour ^,1 

maeiiitie set up. overcome the increased resistance. Ihis is making and fitting these would be a heavy 

The field magnets are fastened securely the method of connecting adopted in task, and would never repay the amateur for 

ether by the yoke at the top, but to ensure dynamos intended for incandescent electric his outlay lu face of the fact that soft iron 
Tjroper rigidity and stability to the RiaGliiiie, lamps, and is applicable to all marines castings can noir be so cheaply obtained 
3 . !iev must also be tirnily secured to a thick described in these series of papers* Those from the makers. The castings will be 
'.-ell-seaponed slab of oak, teak, walnut, or of my readers who may wish for more received rough as they come from tha 
nahogany by short coach screws passing detailed information respecting the small foundn^, and must be put into shape aud 
throuch the lower outstanding flanges. This dynamo just described may find what they fitted for use by the djmanio maker himself. 

' may be trimmed at the edges, and nicely require in a little bonk on “ The Dynamo ; The first thing to be considered and taken 

planed and polished, to ensure a finished How Made and Used”—a book for amateurs, in hand will be the standards, one of which 
appearance. • by S. R. Bottone, published by W. Swan is shown at Fig. 41, fitted with a bridge for 

Makhvj the Connections.—0\s iag to the Sonnenschein Jc Co., price 2 s. 6 d. This little the brush holders. It will be seen, on refer- 
■ simplicity of design, the Siemens machine book of seventy-three pa^es deals in the ring to Fig. 40, that each standard has two 

lends itself readily as a subject wherewith first twenty-eight pages with the theoretical projecting legs, one on each side The 

to illustrate clearly how the wires of a principles involved in the making of a uses of these are: in one standard to hold 

■ dynamo should be connected. Figs. 37 and dynamo; in the next ten pages it shows how the bolts which support the bridge of the 
-38 show two distinct methods of connecting to make the patterns for the * castings of a brush holders, and in the other standard to 

the wires. The method shown at Fig. 37 is smalt Siemens dynamo; and in the remain- hold the screws which form the terminal poles 

known as connecting the machine in series— pages gives practical illustrated details of the machine. The bridge should be one of 

that is to say, the field' magnets, the arma- of its construction. It will be found to be the iron castings sent with the carcase This 
ture, and the work to be done in the outer a useful book for amateurs. must be moimted on the face plate of a 

•circuit, may be regarded as three cells of 27ic Gramme Djinaim .—In 1871 a French lathe, the inside of the hub of the bridge 
a Battery, and the whole connected up one electrician, named M. Gramme, invented a turn^ to allow the spindle of the armature 
after the other in one circuit, so that all the dynamo in which he used a ring of soft iron to 
current must pass through each of them, wires wound in sections with insulated on 

Like a battery also, no current can pass copper wire as the armature. Although he the brush holder. The holes f, p, above and 
through the field magnet coils until the was not the first to use a ring armature below the bridge are for the bolts of the field 
outer^’dreuit is completed. If one end of made of iron, he was able to patent his , magnet cores to pass through, and as it is 

the field magnet wires is connected to modification, and this gave birth to the most important that the flanged ends of these 
the brush a, °and the other end to the form of armature which has since been cores should be iu clean and perfect contact 
brush B, as shown in the diagram Fig. 37 , modified and altered in many difierent ways, with the iron of the standards, it will be 
the machine will be short-cirenited. But but is still known as the Gramme ring, advisable to mount the standards in a lathe, 

if we break one of the wires at c, and take The patent expired in 18S4, and since that and surface the rough iron withm the radius 
it to a biuding screw, then take the piece j time the machine has been copied and the of the rings shown, or enough to mateh the 
hanging to b, and connect that to another copies turned out in great numbers by bright ends of the turned core flange 
binding screw, the two screws 'will form the makers who waited until this good time to I Holes must also be bored in the feet of tne 
two poles of the machine, to which the wires avail themselves of the benefit of Gramme’s standards, to Kceiye bolts for bolting the 
from the outer or working circuit must be . valuable invention, 'Among the many machine to a bench or to the fi^r. Ihe 
. attached. Tliis method of connecting the modifications of Gramme’s iron ring may be other standard iB'ist now be treated in a 
wires IS only suitable when the machine hoA mentioned armatures made up of insulated similar manner, but in this the boles in the 

to do steady definite work in which the re- hoop iron, flat rings of iron plate bolted lugs will be used, when plugged withe bonie, 

distance does not vary. together, and semicircles of sheet iron to hold the terminal tunding screws 0 e 

Fig. 38 shows a method of connecting the bound together with wire. All these, includ- machine. The cross-shaped slits in 
'machine in shunt, as it is termed—that is to ing the Gramme ring itself, must, however, standard are mtended to hold t e » 
say, a part of the current generated in the be regarded as imitations of a discovery bearings, which are nttM ?°to . , 

'machine is always passing through the coils made in 1860 by Dr. Antonio Pacinottj, below the crews, and held m i>os 

•of the field magnets, aud thus they are always Professor of Technical Physics at the Uni- small v^dges. 

■ ■ ■ , in Italy. This renowned The.Ftdd Magnet Cores.-These are best 

professor discovered that he could make a when cast with the cheeks, or pole pie ^ 

and then 1 most efficient dynamo by e m ploy in g as an a®*! the flanges m one piece, and a' _ 

armature, a cogged iron wheel with sixteen the shank of a wrought-iron 
spfrals of insulated copper wire.. Sere, then, 42). Perfect contact w then ensured 

the first ring armature, imitated since all the parts, and this is tjje 

numerous modifications. to raamtam magnetic «>ntmm^betweeo ree 

Among the several makers of dynamo pole pieces where thev are 

Mr. Alfred Crofts, of Dover, who should be turned dovm true 
commenced practice for himself _as ®osure a clean and ^ 

.. under the stress of circum- to th e stondards the wds of tb® ^ 

induced by the wants of other pins screwed and *1 jinrwith each 

Mr. Crofts devotes his attention | '•‘wks nre seen to tang 

S:* tto^itions of e^ih pieee 

_ _to Make a Dynamo’’:— I nicks with a ^hnl^fMe^^on each side 

The Gramme presents fewer constructional and drill two f-m. aL-M and into the 

difficulties than some of its competitors, and of the core) through eacU ^ . 

a direct current at a moderate standards to the dep ., tgjgg gnd fixad 

Some idea of bbe f eaeml ap^rano^ 

whioVrepresents a | the cores beiog 

by their inventor. of sheet- 

r bminated^ punching ” 


of 


. 




A 




pa33 freely through it, and a ring formed 
the outside of the hub to hold the ring of 


___....d thus they are always __ _ _ 

kept magnetised. This maybe done in one of versity of Pisa, 
two ways. The wires are first connected as 
an the first case—that is, in series 
..he brushes A, b, are bridged with a fine ivire 
-offering a higher resistance than any work 
likely to be introduced in the outer circuit. 

The two brushes a and b are then connected 1 was 
liy thick wires to the two terminal binding ] in many ways by 

.-crews of the machine, 
the disadvantage of opposing a useless re- 
.sistance to the current in the circuit—one 
that absorbs heat and gives back no equiva- 1 was 
lent—and also, by means of this resistance, 
prevents the fu ll pow’er of the machine from 
being developed. The most approved method, j professional one 
therefore, is to wind the field mi^ets with a stances 
wire having a definite resistance, and this so amateurs. 

balanced with the resistance of the wire on the to the development and manufacture of the [ other 

armature as to ensure a definite output of Gramme machine, because, as he says in his 
electricity from the machine. The two ends little book on “ How to Make a Dynamo’-:— 

I 

of the field magnet coils are then connected 
to the two brumes, and these are both con¬ 
nected to the binding screws which form the ] produces 
terminal poles of the machine. The circuit is speed.” 

now divided, part of the current going through of a Gramme djTiamo will be 

the illustration (Fig. 39), 
small model Gramme machine complete- 
2’Ae Carcase of the Machine.— carcase 

of a Gramme machine differs in form and 
structure from that of other machines. A 
general idea of its form is given in Fig. 

where s, s, represents the iron 

j supports; c, c, c, c, the iron cores of the field- 

other handj should the resistance rise in the magnets ; and M, M, the cheeks of the field I iron, cut as 
outer circuit, the effect will be to throw more magnets, forming a tunnel in which the arma- of co^ on 

current through the field magnet coils through tore revolves. The whole may be made of will thus be seen 




This method has 


ensure a 
cores 


as au 




Terminal poies or me maenme. i ne circuit is 

now divided, 

the work in the outer circuit, and^art going 
through the field magnet coils. ^Vn 
sistance in the outer circuit falls, less current 
goes around the .field magnet coils; the 
of the current a^o falls, and thus the machine 
regulates its output of current automatically, 
since the strength of the current is 
tioned to the strength of the fields 


en the re- 


40 


P U LU ^ Aft 

Standard 


s or 


la propor- 

* On the 
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Gramme maclime is notlib 
than a Pachiotti 


rp. u f “aturS common watches this difference of 

The numbei of cogs and intermediary on “How to MtAa ®/102 pagte, motion in the two positions is Bomettmes 

spaces are ari-anged to suit the designer of Mr. A. Crofts 7 GlarBn^on°^p’tB^”^Tf° enormbus, but in very fine watches it is 

£0 on. In the small machine shown, the Gramm^ dy^mo fr^J. th« » keeping can be relied on. This defect, even 

number is ten. As tliese small laiuinations up to the Perfect t perfect watch, can never be 

nm from fourteen to twenty-five to the inch aS it is cleilv^ttBn T a completely eradicated • but in very high- 

method of budding up is as follows : small amateur electrician. wheel pivots, the error in time-keeping cm 

holes are drilled in each alternate co" of ___ corrected, in a large degree, by means of 

each lamination, as shown at Fig. 43 . These I isochronisation. At the present, nowever, I 

holes may be i in. or in. in diameter, but HINTS TO WlTrw WPAVvna dealing with the average class of watches 

they must exactly coincide with each other AMiTEriS ANn pnerally m use and m this cIms there is 

through the whole number of plates as I amaijujkSj AbD OTHERS. usually a large degree of error in the two 

they have to form continuous holes through herb sfbino. positions. I will now address myself to 

the plates to admit brass rods on which the -n. imaginary country watchmaker, who knows 

laminated plates are to be threaded The A Mn<sT imnni^anf • 1 .- ''^atch to pieces and put it 

rods must be of brass, to avoid matmetic with the timp connection together again, and, perhaps, to execute a 

wort Both ends of each br^s rod Co^larSi^l7?ewS^^^^ opportunit^ 

be cut with a screwed thread and fitted with inHiienpo wh^Ti tii ith the It is convenient for me to adopt this plan 

..aUhexagonalnut, 

be coated with good tough varnish, such as qualities. The two chief positions that a aSateuS all? watch wearell^^ n? S 

ta"the^trlliS rTh watch natur^y occupies in its ordinary Ufe pose that some client, more parUedar tha^ 

SOT^eSar 'fhh rin..°m„r‘l,""T d‘^'^ S waiatcoat poakat tbat it evriyralAo^^^^^^ 

® 1 ^ 1 % u-^i niust now be diiFing the da^y. It iQAy b 6 thEt it is eIso **hEd it Et niEnv watchniEkers Xow e 

to* tlm^ililld^ ^ which. case it is highly trained mechanic, like' a ‘hichly 

■ • -f * list ..pace must be | practicauj* always, in one position. But I trained physician, would probably diagnose 

Sects of the two I .<mph a watch almost at a glance. He would 

in a moment detect where the watch was 


an 


hung up at night, in ^ 

. , . _ practically always, in one ^__ 

leit between^ til eni tor ^winding the coils of | will now deal with the effects of the two | such 

.-.. 1.1 - positions; namely, hanging 

watch 


wire. This hub must be of brass or of gun _ _ 

metal, and is generally cast in two parts in I Generally speaking,' aU watches gain when j made, make a shrewd gues.s at its age, 
the torm ol ^wo wheels with projecting lying, and lose when hanging : a fact which perceive to what extent it had suffered at 
spolces, EDa sold Ti\ ith tlie otli^r castings for is diiG to the friction Doing less in one the hands of rough w'orknien, and probably 
the maciime. One with hvt? >poke&, to suit I position than in the other. It is not on the pick out a leading faults which would at 

Erniature, is shown at 44. whole of the mech&msin that there is an once start a train of reasoning in his mind,, 
J^ch arm must have a hole drilled in it as appreciable change of frictioni but only on leading up to some trouble in a hidden and 
'^hown, to tit the ends of the brass rods the pivots of the staff or spindle of the unexpected part of the watch. But I am 

running through the arniatiii'd plates. The balance or fly-wheel. The fly-wheel of a ] writing now for the benefit of those who are 
lioles in the centre must also be bored true watch is so sensitive that the smallest not capable of making a diagnosis of this 
to fit a spindle, and a key-way cut in each, imaginable cause affects it, and^ therefore, sort, and such men have frequently to deal 
v^hen bolting these spiders to the armature, affects the time-keeping of the instrument, with watches which, while performing fairly 

care should be taken to gradually tighten Take your watch out of your pocket, open it, well in an ordinary way, and never stopping, 
all the nuts, and so bring the pdates and the and hold it so that the movement is in the still give no great satisfaction. In suai 
spider snugly and tightly together without same position that it occupies when in your cases I would advise the country watch¬ 
straining the threads. This done, the sur- pocket. Then observe the fly-wheel. You maker, if he is ambitious to improve him- 
plus thread should be cut off with a hack- will notice that the pivots of the balance- self and to overcome difficulties, to try the - 
siaw, and each nut secured with a touch of staff are resting in both .the jewel holes, and watch in positions. But, first of aU, he 
soft solder. that the ffy-wheel b suspended pretty much must see that the ffy-wheel has a good 

Prepariiitf ike A rmntiirc. —A.s the winding in the same way as the wheel of a wheel- motion—for it b of no use to attempt to 
of a Pacinotti ring armature differs from barrow b suspended when being worked. In L obtain good results unless there is a g<^ 
that of the Siemens H armature, some other words, the sides of the pivots are rest- swing with the fly-wheel. A man suffering 
.special arrangements must be made for ing against the sides of the holes, hence there with the headache cannot be expected to do 
winding on the coils. Each sirace between is the friction of both pivots to account for. good mental work, nor can a watch ivith a 
the cogs will be filled witli a coil of wire, But now rest your watch on the table in a poor motion be counted on to keep good 
which will be wound by passing one end of lying position, and you will see that the time. Both are indicative of some interior 

the wire through the .space between the balance must now be resting on the extreme j trouble, which should be removed. Suppos- 
arms of the suitporting spider and around point of the bottom pivot, and b practif^ly ing, however, there b a fairly good action 
the combined thickness oi the laminations, spinning on the_point like a peg-top. True, with the fly-wheel, and still the time-keeping 

as shown at Fig. 45. As the space inside is the top pivot b still in the top nole, but erratic. What is to be done f Bet the 
slightly less than that between the cogs, there b very little friction to be feared, for country' watchmaker wind the watch to the 
there is a danger of tlie inner part of one I the spinning motion tends to keM the top top (that is important), set the seconds 

coil encroaching on the wire space of its pivot in thelcentre of the hole, aniT perhaps hand exactly with the hand of a reliable 

neighbour. To prevent this, Mr. Crofts I it scarcely touches th6_ sides. You^ will, regulator clock, and then lay the vatch on 

employs wooden guides fixed between the therefore, see the greatj difference in friction its backhand allow it to reniain thus for, 
cogs on the outsfle, and secured to other that may exbt between a watch hanmng up say, eight hours, when it is apin to be 

-shown at Fig J5. and shown in section at watch in an upright positiom and observe andcom»a«<0. He must make a note when 
V A B B Fig 43 Tliose effectually prevent the action of the fly-wheel Brforeyou move he sets the watch and when ho compares it. 

. mattZ rjEg to tL be de.lt exception, t|>e eh.e» ef, pi^Uom . je, form of .ete wliioh « uitell^ible to 

irithin my next article, in which I aUo hope difference in the motira o! tto jyjheeb In | hmeelf. 

Iwose of iny renders who may wish for a JkI-. i, »ai In 

more detailed account of how to make a I th© moflon of the fly-whee 


and ly ing. 


Ljin^: Watcli set at 9 ' 30 , 

To be compared at 5*30. 

Result in eight houre-^Fast, SW eecoiiae. 


Trie next day he must wind the wat 
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set it with the often happens that this alteration in shape, plush, the material beinir caiefnllv 
1 for eight hours, which the jeweller will do for you, reduces ' evenly turned over the edges in ™ 

positions most materially. I manner; the two mounto can 
Finally, have the Ij^alance pivots " touched glued together back to back, and left to 
up nicely with a fine burnisher ; examine I whilst we turn our attention to making ^ 


the top, and bavin 
regulator clock, han^ it up for eight hours 
; and then compare it. Let us assume that 

in hanging, the watch has lost ten seconds, [ . . 

making a net variation of thirty seconds in up ” nicely with a fine burnisher ; 

eight hours in two positions. Of course, the lever-notch, and, if rough, have that 1 crescent. 

with such an error as this no watch could carefully burnished with a fine burnisher 


<T 


the error in 


1 


be expected to give satisfaction. Hence we I shaped for the purpose. Having done all I lines in Fig. 1. It will be Been tW w 

must go to work to cure it. The first thing this, put the watch together 11 u cut 

to be done is to try the shake of the lever again, and try it hanging and 

on the banking pins. If they are too wide lying for eight hours each way. 

they must be closed a little. If the escape- i We vyill suppose that the error in 

incnt appears to be a square and well- 1 positions has been reduced from 

finished one, the bankings may be closer i thirty seconds to fifteen seconds, 

than if the escapement is a rough and clumsy and that so far a great victory 

one. But only practical e-xperience can tell has been achieved. In my next 
the precise shake required on the bankings, contribution X will deal with the 

One good test is this : close the bankings remaining error, 

until the lever has no-shake, but is just free, 
then if the watch goes with the pins so 
close, you will be safe in mving but little 
shake. But do not forget that the shake of 
the banking alters a little with the position 
of the watch—if it be lying on its back, on 
its face, or hanging. Therefore a shade of 
allowance must be made for_ this. Next 
try the curb pins, between which the hair¬ 
spring wprhs. Move the index slowly 
round while the balance is at perfect rest. 

As you move the index, observe, with a very 
strong glass, if the spring always remains in 
the centre. If not, you must bend the sprin 

until you can move the index from one side 

of the cock to another without the pins 
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The crescent moon has been used 
for decorative purposes in so 
many different ways that I almost 
hesitate to claim for my adap¬ 
tion of it the charm of novelty; 
yet so far as I am aware it is 
a conception of my own, and Mount, 

whether the actual desig^n be 
novel or not, I think the frame 

as a Tvhole will be new to most of my in such a way as to leave the exposed part of 

readers. the mount in the shape of an oval, in the 

_ It IS not possible to convey an adequate centre of which is the photo^pL It i» 

idea of its effect by means of an engraving, very essential that there should be an equai 
as it owes so much of its charm to the colour margin round the inner oval, so that care 
P while^ they I and materials used, in which, as it will be must be taken to get the crescent cut out 
for this is im- I seen, there is considerable scope for variety, correctly, and it will be found by far the 
. . ^ j your watch right in f and I liave not, therefore, attempted to give best plan to make a full-si^ed drawing to 

positions, and your index does not wc^rk in a sketch of the complete article, but a general ^vo^k from. It should not be more than tof 
perfect circle, when you cuine^ to move the idea of it can be obtained from the diagrams an inch thick, and should be cut out with a 
index, the curb pins, by pressing too nuicli given to explain the constructioUj when Isay fret saw from a piece of pine which must be 

on one side of the spring or the other, would that the crescent is painted or enamelled, and free from knots, the wood having been 

tend to destroy the adjustment After this, the mount covered with plush, 

take your balance out, and very carefully the colours of course harmonls- ^ 

poise it The poising is of vital importance, ing. I have used a pale “elec 

But you cannot poise accurately with the trie" blue plush, and lemon yel 

calipers.^ You must obtain a small poising low for the crescent, which looks 

table with two knife edges upon which to very well; but individual taste 

rest the tip of the pivots. ^ Do not move the will differ, and various other corn- 

balance, when on tlie poising table, with any binationa of colour will readily / 

instrument; simply blow gently on it till it suggest themselves. The frame / 

moves, and wait till the heaviest portion of mi^t look very well too I think / 

the rim falls to the bottom (I am using the if the crescent were gilded or / 

word “balance” now in place of “ fly-wheel' bronzed with one of the various [ 

After you have poised the balance, carefully coloured bronze powders that I 

examine the pivots and also the two jewel can be obtained, but in any case I 

holes. Very often the secret is to be found the construction, which I will now \ 

here. In ordinary watches the holes are, as explain, will be the same. It will \ 

a rule, too long and straight, with the result be best perhaps to begin with * V 

that the pivots have too much of the surface the mount. For this we shall re* \ 

the hole to work upon when in a hanging quire a circle of wood which \ 

position. Hence, there is so much friction, snould be about of an inch 
that, in hanging, the watch goes slow. It is thick (Fig. 1), and a similar one 

a good thing for the hole to be long—the of stout cardboard (Fig. 2). The ^ 

longer the better, because there is then former has a piece cut out of it ^ 

room for the oiL But when the hole is long I suflBciently large to take a cabi- Mount, 

and straight the friction is dreadful* Now, I net photograph, an oval of the . Tf v wuU 

in the case of the watch which we are usual size being cut in the card mount, so viously planed and sand-papered* it * . 

experimenting on, if the jewel holes are at [ that when the two are placed together to have the grain cjcrow the crescent, oy _ 

all strai^t they must be altered. In any with the openings coinciding, we have a I mean that it should run between tu _ 

case, send them to the nearest-jeweller, if rebated frame as shown by the dotted points marked X in Fig-1^ so ^ 

necessary, by post, and^^k him to polish the lines in Fig. 2, in which a glass and photo- running points as 

holes up a little inside, and, if need be, graph can be fixed in the usual way* as if running across them from top 

round them up. If you have a very strong One aide of the wooden mount snould now they will be very likely . whan 

glass—ancTyou should have one in stock— be covered with some tinted or plain white during the progress of i 

you will in all probability find the holes like paper, which must be cut suflBciently large to mounted, they will of coura® m 

1 , whereas they should be l^e Fig. 2* admit of its being turned over the edge all The crescent has - jLj 4 so if 

1 1 h^e all the advantages of round, the paper being also cut out and This sounds eaw enough, and i^ _ ^ 

' strength in the jewel hole com- turned q^er the edge of the opening. The a little care is taken, but the 

Dined with the minimum of friction, and it I card mount has next to be covered with called “ Aspinalling that I < 
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Fig. 1.— 
Straight cut 
Jewel Hole. 


Fig. 2.— 
Koiioded 
Jewel Hole. 


unduly pressing on the sprin 
are being moved. The reason 
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reallygood surface it will be necessary to give (KOH^ 1 to a » ^®**zine, caustic potash on the blade out of the wash-lKittle; then 

always letting one coat get thoroughlv dnf SycS 'ieSv“ oH™ ™the vertical. Phe first section or two will 

before attempting to put on the nest The amall ouant^v of be of much use, hut if ^re be taken the 

liiirfiirft should bfi mlibpd dnwn nin>a j ^ , caroolic acid ; distilled rest ought to be of such thinness as to 

smooth between each coat, eithM with^fiue dyes, sneh^M maM^S^SS ^ W warrant further trouble bemg taken with 

stone and water-^tlie latter heinir firat Schultze’s solution (chlor- sliding manner from the heel to the tip of 

f^rfare tff work with^The laat tiTno - *um-^ble, a Cabinet to hola sliies—tkia razor by means of a camel-hair brush, and 

smooth and e en surface should be obtain^. The different percentages of methylated in Can^a balsam. Always keep the razor 

If It IS nrtended to use bronze, a coat of the spint can easily be made up from the wet with 60 per cent, alcohol. 

enamel should first be given, or even two, ordinary methylated spirit sold in shops by When a thin object like the leaf of a 

the bronM powder being dusted on mth a plant, or a small object like an ovule, has to 

camel-hair brush or pad of wadding when it be cut, it is necessary to have some mean.s 

^ tacky. - , , . , of holding it. This is accomplished by 

All that now remains to be done is to glue making a sUt in a piece of cider-pith, and 

the crescent in its place iipoti the plush inserting the specimen therein* Then pinch 

mount* Be careful to get it set straight the slit portion tiglitly, and cut pith and 

with the inner oval by trying it first and 1 specimen wiih the razor in the maimer 

sticking a pin in the mount at each of the directed above. 

points ; there will be no difficulty then in It is sometimes unnecessary to cut tho 

replacing and gluing if in position. Two specimen into thin slices. If the epidermis, 

eyes should be screwed into the edge of the or outer covering, of a leaf, for instance, is 

wood at the back, by which the frame can to be examined, the leaf is placed in KOH 

be hung up. ^ for a short time, say a few hours, then 

The crescent^ might have a flower or wrapped round the first finger of the left 

small view painted upon it, or even a hand, upper or lower, surface upward, as the 

“Japanese” insect might be used; no doubt case may be. After this, a slit is made by 

a painting would materially add to its effect, means of a sharp knife along the mid-rib, 

and if the trouble of enamelling is objected and the skin peeled gently off, from the 

to, an alternative plan would be to use some Fig. 2. mid-rib outwards. 

ornamental wood, such as holly for instance, * There are three media in which botanists 

which could be left in its natural state. The as a rule mount their objects. Th^e are 

diagrams given are drawn one-qnarter size, i 1 glycsrine, glycerine jelly, and Canada bal- 

the frame being intended for a cabinet I ^ ^ ' 1 S3,m. To these may be added a third—acetic 

photograph ; they might, of course, be made f 1 1 1F~ ' jlfil acid 1 per cent. We will proceed to consider 

for cartes-de-visite, but 1 think they would 1 I Jt detail the procepes that an object i^ust 

hardly be as effective on so small a scale. 1 1 I U / through before it can be considered ready 

’’ ' III I f 1 \ 1 mounting m either of these. In the 

first place, we may remark that caustic 
potash and ‘‘eau-de-javelle ” are msed as- 
clearers for those about to be mounted in 

glycerine, glycerine jelly, or acetic acid._ 

“ Cleanliness is next to godliness ’’ is _an. 
old saying which finds practical application 
hera Unless you keep your slides, cover- 
slips, and in fact ail the paraphernalia 

. a.d KM te Of I TmiSpic 

mozittag Bpe^neiL in a sweet temper, especially if /aerate: 

I pr6parfttiona for nioiiGtiiig in Cau&da bftlsam 

have been completed. ^ ■ 

1. JHovjUing in 67yceri»e, or tit GltfCertne 
JiHy.^Thz advantage of the use of glycerine 

is that it does not easily evaporate, and ^ 

liicrh refractive inde-v. Objects which have 

r, anu iuacib lU t-auu i UlgU _ iT-,—,lic 

the rod e ill | 1^?" 

also those cleared by caustic _ potash, etc., 
may be at once mounted in glycerine. 

Thorough!y clean your glass slide, and dry 
0 uokbid ao lu kiis. --c- T'-.. T* I .. v " i;„„„ Hiict^r Then clean a cover- 

convenient to put the methylated spirit in tlr following manner i take the 

we may give a list of I in which tore two holes. In one hole place , f rub it up wi£ an old 

required. The list a glass tube bent at an obtuse angle, into both sides ot^i^^ handkerchief held between 

j- does not pretend to be a complete one, but the to\ Doink^ the thumb and middle finger of the right 

1 nevertheless it is one which will be found 45 (see Fig. commence hand, being careful to keep the tips of the 

useful by the ordinary observer. We are now m a jm he fingers always opposite one another, other- 

one box of glass cover-slips, two camel-hair men which „ transverse *sec- lean it against some object; never place it 

glass rods, 3 to 6 in. in length, about | in. riopof the stem of an herbaceous bo, t na^^^ ^ position to proceed wntb 

lifter (spatula); methylated siiirit, 30 per ®f^J ° thl the right Place it in the centre of the sUde and keep** 

ceut.,6()percent., and of ordinary strength; I left hand, lake tne razor in i.u« e i 
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MICROSCOPIC.4L WORK. 

BY J. P. S. 








Fig- 




Microscopes are now so easily procurable 
at a cheap rate, that it is thought the follow¬ 
ing wrinkUi on the preparation, etc., of 
specimens to be viewed under them may be 
of use to our readers. 

Such objects are of two kinds as regards 

their optical properties—opaque and trans- . , « , mt i. i j 

lucent Many objects w'hich in a state of means of a graduated flask. ®houm 

nature are transparent can, however, be all be kept well corked and cwefMvlatollto. 

made objects of microscopic research by Bore a hole through the corks of the bottles 

‘ means of stainsi of the use of woicn more 

I intend in this article to treat 1 nne 


of 


Fig. L 


a 


containing the &tain& caustic potash, glyce- 

ine, and glycerine jelly, and insert m t-ach 

a gl^s rod. The size of the rod used u ill I been smmeu .« 

vary with the size of the bottle (see Fig. 1 \ solved m ammonia, or 

by means of light which is reflected from The balsam should be put into 
; the mirror of the microscope, and then passes having a groimd gla^ ®*0PP®/' 

I through the object to the eye of the observer, the bottle as in ^ J ^ 

In order that the mounts may be a success, is conveniem- t-o iiUu .mi 6 KiKS«„y 

the specimens must be carefully prepared j a bottle fil'ted up ® 

and handled. 

As a preliminary 
the materials which 


anon. 

only of botanical specimens* These are 
a rule translucent—that is, they are viewed 


as 
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wet, otherwise air-bubbles will be sure [ in methylated spirit, and then he well specimen were a trausverae section nfu, 
to make their appearance. Should these be saturated in absolute alcohol. The absolute stem of i?anuncu/iu von 

present, they can easily be got rid of by alcohol removea all traces of water which label it as in the diagram (see Kp Iw 
placing a little methylated spirit on the Mvere in the methylated spirits. Clove-oil is w hich t. s. denotes tmosverse aecdon ■ ^ ‘ 
specimen. This operation may have to be the next substance to which it must be b Canada balsam, the suDDnsfirf mAn-u 
rejieated three or four times before the air- transferred. Here a remarkable change will | medium. anting v 

hubbies have quite disappeared, it is very I be noted ; the absolute alcohol is driven out, 

important to get rid of them at this sta^e, and the object bec9iues almost transparent, 

especially if you are about to use glycerine The methylated spirit, absolute alcohol, and 

as the mounting medium. The presence of oil of cloves should each be poured into a 

air-bubbles has ruin^ many an otherwHse ■watch-glass. The specimen is placed in the 

fine specimen. We will suppose then that watch-glass containing the methylated spirit, 

they are now conspicuous by their absence, and when it is thought that the alcohol has 

Place two or three drops of glycerine on the had time to penetrate the whole of its 
top of the object by means of a glass rod; | tissues it is transferred to the absolute 

take the cover-glass edgeime in your left alcohol. Absolute alcohol is a somewhat 
hand and a needle in your right. Ai^ust expensive material, and evaporates readily, 
the^^ge of the cover-gloss on the slide in a so place a cover over the vessel contaiuin 
position near the specimen, and gently lower it, and always keep your supply in a 

the glass with the aid of the needle on to well-stopperecf bottle. When the absolute 

the top of it. We' say ffentli/, because if alcohol has taken the place of the niethy- 

done rapidly air-bubbles would probably lated spirit-^the time occuirled by this 

appear. The specimen thus mounted will process varying w'ith the thickness of the I material to which Mesara. ABhley k Com- 
keep a very long time, but the xover-glass is object—transfer the object to the w^atch-glass &oM^tea, near Le^, have giTm the 

apt to slip out of its place and leave it lying containing oil of cloves. The transferences ‘ .Ceiuzon, and which is manu^tond 

exposed on the top of the slide, ft is should always be done by means of a care- >' I® ® discover^ compoation for ; 

” c^el-hair brash, especially if leya Ti^^^ \ 

m^ns of blotting-paper. any glycenne the specimen be a delicate one; if it be a effective m removing gum thkt arises C j 
which may be on the slide outside the cover- coarse one, a needle or spatula may be used, the wood after bei^ nesrfy Freiich polished I 

slip. Fasten the slide to the brass disc of The clearing process now' undergone by the previoue to using thereviver. « Celuam ” itsslf 3 

the turn-table by means of the clamps, specimen renders it necessary that it should is in the form of a tablet, and TesemUas 

Now see that the circumference of tne have been well stained before being put into small cake of soap, although it is 0 ! &r ! 

. cover-glass corresponds in position to that the methylated spirit. After the oil of greater denaity than that cleansing material; and 
occupied by one of the concentric circles on cloves has thoroughly taken possession of though I do not for a moment pretend to say - 
the brass disc. Dipacamel-hair brush in the the oluect it is ready for mounting. Place ^bat this is its actu^ composition, it se^ ^ 
yinc white, hold the brush in the right hand, it in the centre of the slide as formerly, and consist of seme highly levigat^ mate^ ^ 

rest the hand on the turn-table, and cause the place gently a drop or two of Canada balsam ; ** nn^ed with and held togwher 

brass disc to revolve by turning the screw on it, being careful alwut the presence of: -J I 

turn It too quickly at first. T,\ hile the ring expelled by placing the slide in a water-bath than ivorv keys; they are’ also suhiect. to die. i 

13 reron ing, lower the brush in such o, | or by lieuNting it fffTitli/ over spirit-lsTup* coloration from perspiratioii of the fincOTS* fibcl t 

cfiuse it to toilcli nt once the I A.t the s&iue tifne^ the bulsfioi hHrdeQS to keys should never be Acraped on accoturt of i- 
^lide and edge of the cover slip. Tliis must such a degree that there is no necessity for their thinness. In order to restore their pnatine 
be done gently, as the cover-slip is apt to “ringing*^ it. Should you wish, however, colour and to polish them at the same tiin% s3 J 
shift out of its place. A ring of cement will to make it appear neat, clean oflf the that is necessary is to rub the key briskly poa ■ 
now be left round the object which will superfluous balsam, after it Jtas thorougJdy c®*! to end, after its removal from the p^i>- 
firmly fi.x the cover-slip to the side. The AarJeneif, first by means of a knife, and then forte,-with a block of wood rovei^ ^th leathw, 

operation must be repeated next day or the by using a cloth soaked in fanzine. Now must be damped and nibM ^ 

day after, in order to make sure that the put a ring of gold size round the edge of the j® Ivorv 1 

obiect and its surroundings are perfectly cover-glass, and then when this is Sry ring ^fa’ri c“L?d ^The ime J 

® wtjl OPZ® otit, as before, It must be well noted that the discoloured, but if very yeUow 4h J 

and your work mil have been of no avail. ring of zinc white must not be put on im- they should be first acraped. For remoring the -. 

Wycerine jelly is a mounting medium mediately after cleaning off the superfluous gum or dulne bs that generally ahows itaelfcn all . 

preferable to glycerine, because it hardens, balsam : the result would be disastrous ; the wood that has been newly French sB . 

and the mounts may then be kept witbont | Canada balsain and zinc white are both dis- that has to be done ia to ecourit off by maaiii jm - 

Solved in benzine, consequently they would a piece of flannel damped md rubbed ™ 
mix, and so ruin the spemmen. “Celuzon”; then apply a ronver, ^ tM«w 

3. Mounting in Acetic Acid (1 per cent).— appear as if newly B^ch pol^rt. lam . 
First ring the slide with zinc white, making “ useMfor renora^g the 

a ring of such dimensions that its outer edge ®f> <,kUtelt ad siiutly w m 

•er glass. When dry, ulace a drop or two I 

acetic acid in tlie cell thtts formed, and 

, , * ^ transfer the ohject to it. Then lower the 

got rid of by the following nieans^ devised cover-glahS on the top of it, wipe off with 

^ x)r. v\ilson, of St. Andrew's University, blotting-paper the acid outside the cover- 
^ g&ntly over a spirit-lamp glass, and ring as formerly. The super- 

J^lly begins to boil, then rub the tiaous acid is best dried ofl'by using a juece 
slide nrmly over a cold glass surface. The of blotting-paper the size of the slide, and 
contraction of the jelly, due to the sudden placing it Hat on it. Bo sure not to have air- 

cooling, forces out as a rule the whole of the bubbles in the cell. If the preparation be 

air-bubbles. The only disadvantage to this one of the green parts of plants, audit be 
rather rough-and-ready method of procedure wdshed to retain tfie chlorophyll, this method 
IS thM it cannot be applied to delicate of mounting will be found very useful, 
structures.^ Allow the jelly to stiffen, clean off Now a few general hints as to the methods 

nous material, and ring the slide of procedure noted above. Always keep the 
If, as stated above, the slide be razor and specimen wet with weak alcohol or 
dry* place, it need not be rung at water. Alcohol dissolves chlorophyll^ so do 

n ,, ^ / . _ , ^ not put a specimen in which it is desired to 

2 . Mo^tnttnff m Canada Balsam. —This is retain the whole of the chlorophyll among 

vT^ <^pinplicated method of mounting, alcohol. If the presence of starch is to be 

results obtained^ we think, amply detected, use a dilute solution of iodine, 
lepay any Rouble entailed. The object Iodine turns starch blue, 

must m tne first place be thoroughly soaked before putting it away. 
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ringing any length of time, provided they 
are laid in a dry place. Raise up the cork 
of the bottle containing the jelly, and then 
place the bottle by degrees up to the neck in a 
vessel of boiling water* When the jelly has 
thoroughly melted, mount the object in it in 

the same manner as described for mounting 

in glycerine/ Should air-bubbles be in the | of acetic 
specimen after it is mounted, they may be 

. ^ means, devised 

Y^ilson, of St. Andrew's University. 
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a and if m, if lie will do so as soon aa possible* vVs I Pollolitnfr — [il itll r vour \*U\no 

it find from variouslettorstl mini any seem to be innler roqtiirt's repoliijliin#jf. Ii. in tvof iil. hU nm I'liif'iiiiMiiiiit 
I lfe« impression that Mr* Harland'e funcliona are ncoun-emtit ler new iJolisU Uj ^^tJ inorc oi- lens* U'be 

let. in© at once remove this idea fmtn defnt-l. is trt‘fjm'iUly ro wlmt h known nn 

The minds of all readers of Work by sayinjr flint “awealiiiKI'.e * ilii' oil in Hm wood e?cin|i»^ 

.1 Mr. Harland’s duties arc simply those of secretary tlirouj^li ibe i.hin coating of polisli unil by <luHt 
f to the “Work** Exhibition* and that the editorial adhering to it iho Hiirfaee presmiis’ a n-iji^nljirt-il 
'X management of Work, including the introdnclion appearance, iK'ing covered with line dull ihin Hnes 
k> of particular subjects, and the acceptance orrcfuaal Tnia aweal iiig is to a great extent nnuvoidjiblc niui 
of papers sent on npprovalt rests entirely in the Burr walnut is Fpcciiijly lialilo to it li this is all 
4tj hAnds of The Editor* that istlie nuitter with yanr pin no. you may be able 

Governor for Half Horse*Fowor Engine.— P^t it riglit by wasbing oftlhesweat with w-arin 

u M* P, iNotfinghavi} writes *—“In Wore, \ ol. IL, better still, \vith a roviver comiioffeLl of 

page 294, F* A. 5L gives youri correspondent linseed-oil, l^rchcii polisli, and vinegar. It nil lire 
W, WL {Glaspowj dimensions for a governor, polish 1ms gone* tlierc is no alteniattve but to 
. Now, whilst agreeing ■with much that F, A. rcpolish. If your piano is one of tlie lovy-priced 
'* ^^Titea, I must say that his dimensions are too largo Continental ones, and has not been repolisbed by 
r for this sized engine. 1 was troubled in the same vendors here, Tcry probably tlie polish hag 

" wmy as W, W*, and coukl not get any proper pensnea. I have often noticed on goodie of this 
dimensions, so set to work and experimenten till I class uiat, thouijh the polish %vhile they are new is 
found one suitable. My engine is 24 In* bore, 4 Dnlhant, it does not last, there being appu- 

« in* stroke, running at 200 revolutions per minute rentiy no body to iL Yon must not take any of 

iliese renmrka as implying that the vendor is any 

W'ay to bituuc* Read the article entitled 
Repairing Furniture," which appeared in No. 93 of 
Work, page 60S,—D. D. 

Patent—Altering Speciacatlon.—H. R* (Pad- 

dinpfon)*“A6Bunung that the two materials are 
merely for convenience of manufacture, and are 
not an essential part of the invention, W'e see no 
reason Vfhy H, H, should not use the one only, for 
the invention -wdll then continue to be “Bubstau- 
tially the same/* In his complete Bpeciflcalion, he 
can say that “ by preference" he makes use of one 
material only. In our illustration of the wheel¬ 
barrow to which he alludes, the essential part is 

the use of the single wheel for removing burdens* 
and the thing ■will be substantially the same whether 
the barrow be made of wood or metal. We are 
presuming that the subject of our correspondent'a 
patent is a mechanical invention, for if, instead, it 
were some chemical compound, the materials 
would probably be the essential part, and to change 
them would be to cause a ** substantial ** difference. 
H, B. may find assurance in the refiection that a 
main object of provisional protection is to enable 
the inventor to perfect his invention, and com¬ 
pletely to oflcertam its nature, and'how it may best 

be carried out—C. C* G. 


ampi 1 of f'uiTJ iit you niiiHf rhoo^f^ u himp of low 
rrsisliiiifv, hu^ h uh h bmiiiU huiiji* 

i urn^jiLof IrHH Iliaii mir iujiihtp, aiid iliiH will give u 
mere fiptiric ol light, not. iiifiinit Ihr urriintiiri' 

mi a woodfii liub* or it will pooti Kimkc- Iooki^ hut 
omit It hct-Wf ^Ti two “llirrc urui" hja-=t 

cured l>y fttods to the of the urmal iirr Wind 
JL-t mucli No, 21 w'ire on the urmiLt.uru uh von ran 
grt on* and put 1 lb of No, 21 un each core of the 

lield magnets.—G. K, Jh 

Lathes and Smithing,-G. \\\ (UrorUryl—An 
branches of eniiiliing and lallie inatlerjj will bu 
ircalcd in course of time in Work. 

MarbHng.—W. IL (Ren-on A’L),-^You plionld 

obtain *' Tlie W Itole Art of Alarbling us AppUed to 
Paper* Rook Edges,** i 

lO.s, (id. ; 

London. 
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I t 01 us Jippiieu n 

^ ... . ^tc.p by G. W. Woolnough* 

Belt & aons, York Street* Co vent Garden* 


K. 


Photo Teat*-^R, IL {Brad/ord\ — ThBre are 

tents and tents. As to their construction, very 
nuich dejiends on the use to be inudu of them. In 
the wet collodion days they ■^vere portable labora- 
tones of considerable weight* now they arc seldom 
used except for the purpose of changing plates, 
and arc, as a matter of course, very much slighter 
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in make. A square or oblong bag of black and 
yellow twill, with sleeves* and distended with 
bamboo 


Engine Governor, 


rods, ia an efllciont and light apparatus, 

one sleeve being of sufficient width to allow the 
dark slide to be passed inside; and the chan^ng 

-dati- t t TP I ^f thc platcs ts cffected by feel only, easily done 

tt little practicc^ Tho sleeves are constructed 
^ 111 not burn properly Avxtliout a revolving top, yon I two nlaccs a few inrhpg anart v^^ith indifinibboi* 

can get one made fireprM^^ to bands to prevent access of hghtJ The framework 

Boyle & Son, Ijondon, Ixite & Go., Lon^n, jmd j end of the cross-pieces, and when in place extend 

ths bug to its utmost dimenslons. When not in use, 

top IS needed? as I had a sinner chimney with a convenient for travelling. The accompanying dia- 

revolving top, and on account of it getting stopped gram will explain. The dotted lines snow the bug 
with Boot* I tried the fire Avitboufc it, and except in a ( sleeves D. 
severe gale it burns as well without the revolving 

top. You might try youra, and if it burns anything 
like without the revolving top, fix a fire-brick pot* 
of w^hich I send tivo designs made for exposed 


' at 40 lb. pressure. I enclose sketch showing 
T measurements, 'w^hich 1 have found suitable, and 
may say that my governor controls the engi 
; immediately there is any variation of load 
i beam. It runs at a speed of 100 revolutions per 
T minute, and develops a Burprising amount of 
{ power. I do not think my engine varies bo much 
; as ten revolutions per minute* tvkLch I should take 
L as a large amount of variation, and one that would 
^ cause irregular running. I can assure W, \Y. that 
i he will be satisfied -^vlth tliis governor.*' 

WeigMng Machine,—E rr AT iJM.—In this reply 
I (see page 61S* ToL U,), for “ out ” read alL 

i IL—Questions Answered by Editor and Stapf. 
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Condensers—X H* H* (Beffast),—The lantern 

* described is intended to be fitted with 4 in. con- 
■ densera. Yon will, therefore, find it quite correct 
( to follow the dimensions given. The condensers 
> are not to be fitted into the woodwork, as you 

4 appear to imagine, but they arc fitted to a collar j 
; attached to the metal stage plate of the lantern 

front, as you vrill find by x^eferring to the descrip- | 
r tion of the instrument on page 491, No, 83 of ^^"Ol^K. 
The openingB in the w'oodwork must naturally be 
larger than the condenser, as they require to take 
r the leua and its containing coIlar.^C. H. F. 

Decomposltionof Water.—K. T, M, (I/atnm'ch), 
—This is impracticable, owing to the high resistance 
' offered by water. The experiment you mention is 
( performed with a dilute solution of sulphuric acid 

* electrolysed with a current of froni four to six 
volts. Three Bunsen or bichromate cells arranged 

: in series will provide sufficient k.m.f*—G. E. B. 

Plcttu-e Frames. ™ Amateur. 


Engine for Lathes.—F. P. (Jadorer).-^A gas- 

engine is cheaper than any other form of morot^, 

because there is no expense beyond the precise 
amount required for actual driving. It occupies 

least room, there being no boiler. Much depends 
on what opportimity you have for getting cbea|i 
gas; the best plan is to obtain prices of steam and 
gas-engines from different makers, and then esti^ 

mate the relative cosL Crosaley*a* Manchester* are 

the best gas-engine makers; Htndley of Buurton, 
Dorsetsiiii^t maKes Bmall cheap steam-engines.—J. 

Paddles for Model Steamer.—T. H. B, J. 
(TFesAam).—For a 4 ft. model* the diameter of the 
paddle-wheels should be about 9 in,, but the exact 
dimensions* of course, will depend on your water¬ 
line, You Bhonld, if you have a high waterdine* 
make the ■wheels smaller, or they will overpower 
your engines. It is much better to err on the 
Bide of having them too small than otherwise. A 
good size for the fioats is 2 in. by {in. 

OvergralningOak.—T. B. (A'ort/iampfou).—With 
respect to putting in dark veins upon 'Viualden oak**' 

I have made HtUe if any reference thereto in tlie 
series on graining, because such marking 
scarce in real oak, and if imitated they do 


For making 

?*compo* for picture frames, etc.To a stone of 

^ whiting take 7 lb* of resin, 7 lb. of glue, I quart of 
^ raw linseed-oil, 3 Jb of pilch; boll together in a liirge 
f iron cauldron for tlirec hours, then mix together 
^ with drv whiting (crushed); well knead it together 
f upon a board; it will tlieu be ready for your moulds, 
and will keep for months*—G. C. H* 

Circular Saw.—H* O. (Little /ioZCon).—I know 
t of no book treating on the practical w'orking of the 
X clrciilar saw, but you can get hooks on w*ood- 
/ working machiiierj% published at 138. and 253. each 

which there may be some useful information in 
t reference to the working of saws), of WUiiam Rider 
and Sons, 11, Barlholome^v Close, Ijondon, There is 
a deal of information in bock numbers of Work.— 
^ A* IL 


a J* E. 


are very 
not con¬ 
duce to natural and woody effect. The ordinary 

them in %vith Vandyke in ■water* 
Ech after the work is shaded and 


plan is of painting 
using a veining nl 

softened* Those workers who ubo dark veins gene¬ 
rally put them on rails or BtUes. The most natural 
effect ia got by wiping some of the colour out along 
the midcU© of the veins; we get transparency 
thereby and leas ** naintineas.'* i3often with the 
badger across the veins. Sometimes oak is shaded 

Bituatlons : I should recommend Fig. 2; they can he | in ou ^laze, and in such cases the same is used for 
oblattied from a dealer in builders* materials. If the veins; but water-colour is the most convenient 
your chimney has Only ono flue, and is Idgli and and quickest Tho grainmsf roller—viz.* for dark 
detached fronrtho building, you should stay it by pores—can be tiBed either with oil or water-colour. 
Iron rods to Llie nearest wall or roof, or it may blow If the latter, It is worked with a little Vandyke 

down with a heavy pot on the top.—after all other shading ia done. Best burnt umber 

winding Modol Grammo Dynamo. - C. B. ! Jibbed up with a litUe terebine ie used for 

electric lighting can bo Joiie with such a small you should not get perfect rolling*—D ecorator. 

machine as that of which you send a sketch. It is a A ^‘Backlliied ” Drawlng-NEMO—ia one m 
model of a Gramme dynamo. On the small cogged which in order to show without shading all pro- 
armature of 2i In* by IJ In*, with gaps between the jectlons. the Lefoband side and top lines are thin, 
cogs measuring i in, by ii in*, you will only be able whilst the right-hand and bottom hnes of each part 
to get forty-two yards of No. 2i silk-covered wire are drawn in rather thick and black. Mechanical 
(weighing about f ib*), as this will have to be wound drawings are always supposed to he shaded, as if 
In seven coils, and ob only half of each coil can be the light fell at an angle of 45* from top left-hand 
reckoned upon as being efficient you can only corner; and eveir Hue opposite to the light on . 
expect an b.M.F. of three volts from the machine whichnolight falls, ishacAfmeain nns^had^ draw- 

when driven at a epoed of 3*(HK> revolutions per Inge tp express What shading would otherwise do, 

minute. As No. 24 wire wUl only safely carry one I J, W. H, 


rig*. 2 , 

Fire-Clay Chinmey Pots for Exposed Situations 

A, Wind Guard. 


(in 






..4 


Mountfl,—W* Gi J- (Portsjnoid/ih^Far cutting 

> card nioiintfi for pictures, bcc “Shop**' August 10* 

fi page and agaifi licccmber 28,1889* page (152, 
Tools are only knlfe-blsdcs specially made for this 
I trade, and shaped like a harpoon, both edges sharp ; 

> cost 19.. of any flrstrClusB tooi maker; a screw- 
I handle for about 2s, tkl. 


G, C. IL 

Book on Kloctro-Plating.—A rdent {Pexicfie- 
onj.—Messrs. Crosby Lockwood & Co., London, 
't publish a book on “Electro^Taling/’ by Mr. J* W. 

I ilroLihart; the price is 59. Messrs.WhIttaker& Co*, 
, white Hart Sti^eet, Paternoster Square, Loudon, 
d F*C.* have a book Jn the press that will Just suit 
7 your purnose* It is named the Electro Plater's 
^ IlandbooK*" and wdll bo published at a low price, 
4 say Bs. or 3b. Gd.. to suit amateurs. I am also pre- 
i paring some articles on ** Gildlngand Silver-Plating 
? Jewollery,” and these will probably bo published la 
VV^ORK*—Q. E. B* 


* 1^ 
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Elementary Examinations*—An« were to quos* 
tior3 uijpearing on page 4(W, Yol. II, in the '* Element* 

ury Examination on Build ingConatraction for 1890/* 
L Plan of two coarses of an lS*^in. wall built in 
Flemish bond, showing the proper arrangement of 
the bricks in the two courses. 




8. Plan of part of an 18-in. brick wall built in been done properly^ The iolnt & i 
English bond, showing the arrangement of the Struck joint, and if prooerlT mtiU j w a 

bricks in One course. B is a vertical section of the plain joint, as the aTopfir biSS 
above through a a with the footings. wet; but care ehould be talten^^ **16 

the wrong way, or too fat In aloM thf 
edge so as to form a ledge to catch 
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SOLDER 


WOOD 
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ELEVATION 


I* 


WOOD LINTEL 
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9. Section of a cast-iron cantilever, the upper 
flange of which, being in tension, is the larger 

10. Elevation and vertical section of a 
panelled door, showing the top 
butt, and the bottom oanelB. bea 




care should be taken that the stones an of a hrf.** 
equal to an esoct number of courses of brickwoST 


I 


I 


i 


panels, bead, and 
uttj and the bottom panels, bead, and flush. 


( 12 ) 
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4 


<7) 




2* Elevation of part of a stone wall built of souared 
rubble 'worked up to courses. In this class ol work 
vertical joints are sometimes allow^ed, providing 
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11. Section through the eaves of a roof, showin 
slates centre-nailed to a 4-in. lap. This is a go 
way of laving large slates, as from the position of 
the noils the wind acts upon them with a leverage 
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19. The facia board a is fixed to the ends of nfteni 

and Bupporta the gutter. The soffit ’ 

the purpose of makin 

between the underside of the 


boardifig » 
the opedap 

rs which pndMt 


IB 


IM 




they are not more than the height of a course in 
work built in courses as at a. 

3. Elevation of two 13-in. square bulks of timber 
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COTTUtS 
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fif 
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of only about half their length. The wall, wall- 

plate, gutter, etc., are omitted, 
scarfed logethp, and secured with hanl wood 12. Elevation of part of an iron roof truss, con* 

wedges at a* These wedges are drawn rather out ' sisting of T iron principals, two angle iron struts, 
or proportion for the sake of clearness. The scarf j and five tension ro^, 

B is used to resist cotiv* 
pression^ and the one at 
o lo resist tension. 

4. Section of a beam 
cogged on to a wall-plate. 

A is the beam that is 
t notched, and u is the plate 
having the cog left 

5. Elevation of a stone 

ving the points 

different parts 


liM 
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MIT 


nuMPis't 
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• I 
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13. Section through an 
8-in. lead gutter with step 

formed at the 

a boarded and ' 


(4) 


flashin 
end 0 

slated roof butted against 
the brick wall of another 

B shows the 
step flashing in elevation 
14, Vertical section 
through the foo C of a 
wooden king-post, show* 
ing the details of a stirrup 
Iron properly wedged up 
with gibs and cotters. 
This is the strap a men¬ 
tioned in answer No. 7, 

In consequence of the 
great pressure upon the 

h op Volu m ns o f W 

I have been as brief as 
possible in my answers to the above question. 
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on. 
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of all the 
of the structure. 




■1^ 


beyond the external waD* The 
for the purpose of sizing the wall 
and distributing the thrnst of the hip 

0 is an iron 


K 


M 


ORK. 


plate put between 
two wooden glrdera 
and the whole sciowed 
together* The akateh 
marked e Is what » 

termed a tonisiiuitiJil- 


17) 
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4. 


Answers to Questions in the Second or 

Advanced Examination. 
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ed skirting, 

20. The elevaaoft 
and eecUoii A ana b 
give an lUustratioii of 

what Is known mb 

wiped joint, so oallrt 

because the seddar li 
wiped round, as » 

we^ wlto bmO 

pieces of 

cloth when it 
plastic condltioii* The IwTWhuM 


10 . rungie lains are 
about A In. thick, and 

double laths are about 
} in, thick* The first coat 
of plaster generally con* 
sistsof clean sand, lime, 
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M 


c « 


t 
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-y 


8, The wood plug as shown Is the form general!v 
used for fixing woodwork to brickwork when no 
provision has been in building the walL Lead 
dots are used where it is found necessary to screw 
the lead to woodwork* The woodwork having been 
previously hollowed out, the lead is dressed into 
the hollow and then screwed down sometimes with 
two screws in each dot slanting in opposite direc¬ 
tions, and then filled with somer to protect the 
screws and cover the hole made by them, likewii^ 
to bring the whole^ to a fair level. The form of 
b^d raown as double quirk la more often used in 
plastering to indicate the skirting and dado when 
It IS necessw to have no prcdections* In fixing a i 
wood lintel, a rough relieving arch is | 
turned over lt4a protect It from the weigl 

above, but the arch must abut on the walj 
rest on the linteL 


H 


and ox-hair 








4 


16. In mid-summer or 
(10)||| mid-wlnlcr in temperate 
^ II climates, or during the 

dry season in tropical 
ones, because the sap is 

li then at rest. For joiners' 
9 work in England 
H 17. The joint A is 
;i| known as tuck pointing. 
This makes a very offee* 
tive joint as far as a 
pearance 
open to 
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and section CD * * 
t ration of a blown jol®^ 
t^cause the solder ft wwn 

when In a molten state intaiia 

of a blowpipe -iiow* « i 

p- t 21. The section on page “gJLLJ 

s, but It fa with the hollo w sp^ nejj — 

objections a a show the wall whiohjn 

projecting ledge and bent in toe w 

^ catches the weatlier and along its tarteee* B l !• ™ prupot 

gets saturated, and is damp-proof ootOTOi at 

easily destroyed by frost; 22. "Ae plan on ® 

] also that it lends itself stair. A, A, are the newBii, ^ 

, ^ readily to the decep- winders: D, the fifttej * 

tion o£ niukang infenor work appear aa if it had ' surrouiialng the iMM 
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7* Elevation of a queen-post truss, the iron 
straps at A ^ing secured by means of iron wedges, 
etc., called gibs and cotters, at b by means of nuts 
and bolts, and at c by coach screws. 
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Shop 


Jniumrj' Jl, 


Work 


fSs 


% 


dirrHioii of Jiscoiit. Tho olovation at o shoiva the 
ouds of two wiili n^turu mouldoLl ivosiugs and 
a 3?ijnk and inouklod siring* 


in \*Ro; 1C, lop rail of apron lining; v, top rail^ of 
sUuUcrs; q, uoUoin mil of api'cm lining; ii| akirling; 


nppt^r pnrlB of the cai-il* It iniiy lj« ff'moved 
saturation will then be conipletuU,-M* M. 

1 77“^^.You will pro¬ 

bably Jliid a suitable work in tlic followinK list • 

Art i^uriiiture.” by W. Wjilt, price Ca.; *' CTiiiiiJWy. 
dale’s Genilcmen and CabmvL-Maker's Director 
price from £7 to £18 IBs*; "Household Furniture 
and Interior Decoration/* T, Hope, IBs,; “Original 
bketcliea for Art Furniture," A. Junqnet 22n • 
Fattcni Hook for Cabinet-Makerei'’ price 22e.; 
La 1 enture Modernc/' Prignot, tinted plates, 20®. - 
Cabinet-Maker and UpliolstcrcFB Drawing Book 
Sheraton, £6 lOs* to £10 lOa.; " ^ ' 

of Cpholstety Work/' 

fbert’s Examples 
Furniture,** price 28s,; 

Book/ ■ ^ - 


as 


U 


1* 


11 


i| 


ii 


Practical Illy strati oua 
A, Standage, price 14a. Gd. . 
of Ancient and Modern 

_ Upholsterer’s Pattern 

6s*; “The Decorative Furniture in the 

National Collections of France," E- William son, £9, 
These can b© had from Messrs, Batsford, 52, High 
Hoi born, London. If these are not suitable, if you 
write to Messrs. Bats ford enclosing stamp and 

most 
io both 


* 


I 


4 


Ta 


l« 


i* 


amp 

will 


Stating exactly what you require, they v 
likely be able to supply you, as they deal 

new’ and second-hand books,— 


Work on Blackamlthlng.—O. H, T, (Ufra- 
combe),—Blacksniithing is contained in “Knight's 
Mechanical Manipulation/' price 18s., published 
by Spon Co*, 125, Strand, Loudon. I know of no 
other tvork on the subject.—K. 

ParaJfiit Lamps.—F raniclix,—T he 

Lamp ** papers will be continued ere you read this. 
The other subject you refer to tv ill probably form 
a feature of Volume III. The question of space in 
"Shop" replies is already receiving stringent 
remedial treatment, but time must elapse to derive 
full benefit. 

Lathe.“Fj A. (Porfs mo iff fi)’*You have made a 
good beginning by screwing iron bars down upon a 
leak bed* You want to complete the lathe yourself 
and do not like wooden heads. I advise you to buy 
iron citings, dt them upon your bed, and bore them 
out with a boring bar* Then as you can get brass 
castings, get sonic bushes cast for the mandrel lo 
run in. You do not say whethf^r you have access 
to a lathe- *11 is possible to make a lathe without a 
lathe, by turning the mandrel, etc., on dead centres; 
but I must not enter upon that here. I'ossibly it 
would cost you no more to buy a pair of “heads 
second-hand, than to buy the materials to make 
them of, and the tools to work with*—F. A. M. 




Pa rafft n 


23. Elevation of an iron roof truss, the members 
d being inoicated by lines; the single ones show which 
la&rein tension, and the double ones those in com 
-q pression. 


■h 


T“ 


25) 


Boilers.—J. \v. Jt. (S. Skieldd),-I'hc rollers for 

wringing, mangling, or washing machines* are not 
in everyday request, Mr. McCTcrie, of Henry 
street, bt. John'^ Wood, N.W., is a wood turner 
who ad^’ertises to supply them, but it uoiild ho 
betterfor J. W.M, to apply to Bradford, of Holhorn, 
or Harper Twelvetrecs* of t ity Uoad. both of 
London, lha* to buy wood and send to a local 
turner, wdiich 1 fear is the only alternative. A 
great deal depends oi* how many siicli rollers 
J, W* !M. requires, and he tloes nut state that. If 
he elects to have the rollers liirned to order by u 
local turner, he will liiid sycamare will do wuH* but 
it must be well seasoned.—B. A, U, 


fM 
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y-v 1^ *■ 
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tvX 
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24. End elevation of a traverier running on a 
gently. A, A, are the ends of the beams, the eleva- 
Li tion of one of them being given in the question; 

B, B, are the wheels attached 

to the traveller, one of 
which ifi usually toothed or 
cogged, and connected lo 
the crab or hoist for the 
purpose of moving the 
traveller along the gantry 
resting on the iron rail c. 
The letters d indicate the 

different parts of the gan< 
try, drawn somewhat out 

proportion for the pur- 
e of making the w'hole 
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Litter.— Jack*—T his subject will receive atten¬ 
tion in due course. 

Picture-Frame Making Book—X ovtce,— net 

Ficture-Frame Making for Amatcura/* la.: Uill, 

170, Strand, Loudon.-K 

Waterprooflng.—\V. J. (7^/f/ii0^~!^6e re 
R. (A wfon) at page 5iJ5 of WuKK* No. 83* 

\ V a terp r oo 1 i n g.” 'i'h e res u 1 ts ob tai uer i 
by W* J. are another conjiniiution of the truth 
or W’hat we told J. It., and is the result which 
must inevitably attend the use of all unsuitable 
materials or combinations of the same for the 
purpose to which \\\ J, applied iL It was used by 
the late Colontd Maceroiii. w'ho was the inventor, 
for his boots and shoes, especially when on the sea 
coast, and we used it with success under similar 
conditions.—C. E, 
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ply to J. 

Vol. U 




under head of 
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of 


pose 

more plain, 

25, Seclion through a 
double cover riveted joint 
in a j-in. tie bar, called 
chain riveting, showing the 
rivets with snap heads at 
A, and pan heads at b, the 
centre plate c being the tie 
bar proper, and D, D, the 

cover plates. These are 

rather thicker than they 
I need be, but it is a fault on the right side. 

26, Vertical seetion through a window back, show* 

wall 12 in, thick, with both 
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Gold Paper*—J. ^L (Bacup).—"The gold paper is 
bought in sficets readj gilded ; many mount cutters, 
etc., supply it ready prepared for use. If, how* 
ever, you have your sheet of gold paper, pin it 
down securely wdth drawing pins upon your bench 
with a sheet of tissue paper under it, prepare a pol 
of good clear glue, and strain through a piece of 
muslin, so that no grit of any kind is therein; with 

clean brush glue carefully back of paper, with 
care that you do nut miss any part: let it dry 
thorouglily, then cut in naiTOw strips to width of 
bevel: the uaual six sheet tnounts require it cut A 

Take your mount, lay face upperniosl upon your 
bench, cut the lett end of gold iiaper mitre stiape, 
and nioisten aH you would a postage stamp; lay it 
evenly upon the Ixivel, and rub well down with a 
cloth; turn mount over, ami turn edge under, rub* 
bing well down, and so continue until your mount 
is complete. The cutting inukeH a glassy bevel, and 
the above sticks very easily,—ti. U, K* 

Mirror Painting—11. T, K, It would 

be better and cheaper for you to buy the mcdiuin 

mentioned by me iVoL IL, page 55 :S) for use 

mirror painting in largo quantities from the nianu- 

facturer than io waste money in experimenting, to 

say nothing of the risk attaching to the nmnm 

j faclure of any kiml of spirit mertiunisaud varnishes 

at home, because 1 do not know how far you may 

It you 
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r, oottom rails of shutters; j, weatlier bar; 
K, outside lining of sash frame; t, parting bead; 
\ M, eush bead,—E. D. 

Patents—ProviBloM-l Protection. — Index. 

1 am of opinion that any pei'son acting w ith ordi* 
iiarv caution may virtually be safe in “ using and 

I piih'liBlnriK his invention,** whilst provisionally pro- 

leeted only; but Index must remember that in 
granting provisional protection, the Patent Olhce 
does not undertake to secure the inventor from 
ijifringement; it merely confers tiic power to 
nd publish" without prejudice to his patent-rights. 
Li^gal and absolute security is only lo be obtained 
by the complete patent.—C. C. V* 

Wax Moulds for Plaster.—H. O. iShefficltl). 
The wax for this purpose such as one gets from 
ends of wax candles does %'ery well. So does ordi¬ 
nary modelling wax, WY’t© I about to use new 
beeswax, I should odd some tallow and a little 

stone and wood Bills, bottom rail of a 2Lin. doub]e< Venice turpentine* I scarcely understand U. 0.*s 
u hung sash, and vertical sliding shutters in two 3 ft. query as to polishing casts. Does be mean waxing 

M Gin, leaves. The names of the diiferent parttf urc them? If so, the plan is, after the chst has become 

U as folloA^A, bottoni rail of front sash: ih ’wood tlioroughly dry, to heat it and lay it in a bath of 

aiil; 0, stone sill; D, hap bo cover sashes w'hen not melted white wax; when the wax rises to the 
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be equipped wdth the necessary npparaf us. 

are an amateur, I advise you more urgcnuy snil 
not to make your medium yourself.—IL J - L- J- M. 

Grinding Razors.— \V. H. II. (Livirpootl 

wTites as to this. He should advertise in our 
Sale and Exchange" column. 
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111.—QuEsriONS Submitted to Correspondents. 


Indicator for Hescrvolr of Faraf&n lamp- 

“L.S. U {Kfrkmlil\i) writes:—*X*nn any readersiiK" 
gcst asiinjile method of indicating the depth of oit in 

Kmctul lamp reseryoir? 

The only way winch oc¬ 
curs to ra© as to have 
a tube, A, on sketch, 
reaching to near the 
bottom of reservoir. In 
which another tube, b, 

MLVi “"**|the polytechnic 




WORK” Bxnn 


'Hus 


Braaghtsinaii&liip.—N 'emo writes: 


Can any¬ 
one recoiauiend me a good book on draughtsniaa- 

fltii |> i 


4-1 


The Proprietors hare f.hi' 

tliut Lliiij 


I'leiu^nr^ 






Heating Greenhouse with Paraffin OiL 

J. F* Ikiy) writes:—“’Will any brother horli- 
o 111 tuiist tell me how 1 can heat liiy small sreen- 
house, 15 ft, by 6 ft., with a paraffin stove, burning 
paraffin oil? The fjreat objection to utilising 
paraffin is its very disagreeable sniell, and I am 
afraiil it will injure mj plonts, I can get abund¬ 
ance of heat, but how can I get rid of the smell? 
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exhibition 


Is NOW OI‘EX TO ' 


Viu: Pi firjr 
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iNSriTU 


rn 
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j. 
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pEt;t:N'T Street, k 


Bursting 

pipes, 

writes, in reply to Glas- 
oow {sec Vol IL, No, 8d, 
p,554):—“Try Turnbull, 
llishopbriggs, who has 

anew regulator in hand, i mi * 

The6, c. w. w.iscom- MLxliiDition will be open from 11 

pelliisff the n?e of n dOTernor for tjarties using *;i] 

hoists ; cost A;l, if I remember correctly." I lU Piin. 


f j- 


Water* 
W, M. IL 


ONImj.V. vr,. 


I I 


Heating Tools,—A, T. M* (Lichjfcld) asks as to 

the best way to heat bookbinders* finishing tools 

without the aid of a gas-Btove» as we Iiave not gas 

here,” — [Some reader, no doubt, will enlighten 

A. T. In the meanwhile, possibly the ordinary 

fire or an oil-stove might be Drought into requisi¬ 
tion.] 


I f 


and will un.NTiNr i- rji^riN till 

JAKUARY 10th. INGLUn 


f I 


It 


I I 


IVE. 


Oil Tester. 


a.m. 


The Directors of tie „ 
technic Institute inuke a charge of 6il 

for admission before 5 p.m. or 3d. after 
5 0 clock. This fee is the usual charge 

made by the Polytechnic Authorities fw 
admission to their Exhibition at 
season, and includes entrance to the 

WORK” Exhibition. 


Cedar Pencils,—C ed.ar writes: 


I should like 

to know if there is any way of treating pencil cedar 
so as to render it. tougher, and not so liable 
when worked dow*n thin, it is very brittle; iny 
pieces are quite small^ the largest not more than j in. 
djameter. Can this be done by steeping the wood 
in uny liquid 1 If this discolours the wood it is no 
great objection, although better if it did not,’* 


14 


Pol? 


Camera Fittings.—R H. (I)nrtmoitl/i) ^x-rites, 
in reply to J. C. ^fr'/rtwoio) (see No. Si*, page 603):— 
'V ou can obtain all you retpiire from Henry 
Park, 1 . Orehartl Hulldings. Aetna Street, Kings- 
Iniitl Road, London, N.E. Send three stamps for 
list: price, rack and pinion for i in. plate, about 

I m 


to split z 


4 


iia. 


Points and Crossings.—W. G. (E. ncrcham) 

w’rites Will some reader kindly give me in¬ 
formation on points and crossings? Vvhul 1 want to 

know is bow to mark out the bends of point, and 

splay of the crossing ready for the planing machine, 

4 ft, S4 in. gauge. Or thus, the leads of the crossings 

and angles :-l in 4, 1 in 0. 1 in 7, 1 in 8 , 1' in a, 1 Tn 
lu." 


this 


V*—Brief Acknowledgments, 


Quesfipns liare rrcnv^dfrntii tlig fnilowln^ rorrfppnn;- 
dcuts, mid AnIy ai^vitt fpnrc in upon which Uierft 

1 ^ tfrt-at jiressi'te A. B.iKukenUttf -, W\ O. iltr^rpooh; 3Ii?tal 
WoiiKPit: ,1. H. (JOrjufiTiwi'I; E H. H. ttTtfififmi: Constant 
ReaIIK it; E> M. A. ’; Pati : J. P. ; 

L. R, tRriif//orfli; *1- H. (Lf lo crJ : W il. C E, H, 

L. P. tCiriekfifrU r}; P. 3L M. 4; A* A. W\ 
fL€icet*Ter ); G. 31. {/?iu7Tprci/L W, A. T (.Vo Aitilrrj.f>i F. S iXor. 

Ai.ongua iC, tk F. (.NiifltwWiei; F, C. 

NoilTElEnNER ? YnrtK^fltHFM.iN i lONOaUlCWl w. 

(iiuUli W, H. M. tPre-Nmitj W, A. Y, tfaiiii^ri>: J* K, 
(PurM: F* E. W. uVim«?i£:A 1 . 


u 


Patent,—G,X S. (Darlinf^ton) writes:—"Can any 
reader of Work kindly furnish me the name and 
address of a trustworthy London patent agent?” 

Brive Gates,—W oodpecker writes: 
any reader kindly inform me where I can purchase 
working designs fora pair of 'carriage drive*gales, 
constructed of w^ood panels filled in so that they 
cannot be seen through ?” 

Preparation for Elackhoards.—AL (Bolton) 

wTiies:—*T BhouUlfecl gratified if anv reader could 
give me some infurnmiion as to the making of a 
preparation for blackboards. I have tried several 
but they do not act. They leave a rough surface, 
and the chalk marks are often left on, even after a 
considerable amount of rubbing with the duster. 


W^O R K 

0 o cUick cViTjf n frfjft (.ijap Moruttiff,tind»kahld be Wnn*. 

lif/irre thrmighantthti t ntfcti A uff/dovi CfTi, Fridtij^ ui 


E. IL 


■ I 


Will 


terms of SUaaCRIPTlDN, 

5 tiinDth^ free tiy pi>$( 
r( »jnzaL», 
is muniliB, 


*. 14,M* 

< . as, sti 

OIL 

rnpini Orders cir VuH fimee Orders rsysL 1 e11iieGeaeia) 
Finn OlDce, Leiidojj.iu LA.'idEM.and Cumi'asy, LiiiiiUtL 


* i 


■ ^ 


W 4 


IM 


In conneetion with 

the “Work” Exhibition now 
being held at the Polytechnic 
Institute, Regent Street, London, 
W,, and to continue open tin 
January 10,1891, inclusive 

Special Exhibition Number of 


TXRMfi FOR THE JsiiRKTlON OF ADVE RTIBEataTS IF 

WliUKLY iBiillE, 


I4CH 


£ t.d. 

* 11 0 d 

- II in 0 

- 9U 6 

* 1 17 4 

- 1 0 a 

- 010 0 


One Pjiir© * 

Ralf FAije - - - 

i^iiftrtor PsiTo 
EI j;'h t Jj of JL Fn 
Uui'-Sixtrenth of a Page 
In LoLuiiiQ, per inch 

Fniall prEpaid Ad vertrsementi, Bticb ns SltDAtlaiiA WaciH 

And EiEChiiuif^s Twenty W'^rds or less,One SUilliEig, ud Utie 
I't nny r^r W'urd eiirA if uvt-r Twenty, ALL Othkr Adfei^ 
11i^enIents in Bai? ntid E^celinngc Column hjo clmrgiid uut 
bliiiimg per Lins iaveraguig eigkt wnidah 


if 


Tuning 


Concertina. 


C, L 


(Addinphtim) 

\\ 111 any reader oblige me ivilh instruc- 

... ^ tcrinan concertina 

With steel rceda, and siiy if 1 could purchase eteel 
reeds ready for insertion 1 ” 


WTites ;— 111 miy mwier oojig 

tions how to tune an Anglo G 


I* 


> 


A 


1”-—QUESTION'S Answered by Correspoxden 


a 


WORK 




T3. 


Pr^iinent RiO'BiiicmF, a te>irn of 

itg dpe^cuu 

AdverfiFPiKiBota sUnuld rcArh the OfflcefotifteBB 

day ft I u advance ot ttii: date ut Usua 


Faint for Tickets.—M iecx Que 

rcMjlj- to A- J, S. (see i>a^c 60 

"It is not neccssurv tn sit nn u t hm tn ni 


umingem^ti. 




A w'rites, in 

. ------ Vol. II.I 

not necossurj- to stone them to obtain this end, 
nnless yon desire an extra amount of durability, 
tor black letters with white ground, the follows 
will do adniu'ably. 


{Separate from the Weekly or Mmihhj Issue) 


_ _ lllg 

J 1 ^* 1 I 'A ^ liltle white lead, 

plus a Utile clean driers, in a little raw linseed-oh 


Has been published, and ia now on sale, price 
3d- Tins Number consists of 32 


SALE AND EXCHANGE. 


pages in a 

wrapper, and contains an Illustrated De¬ 
scriptive Account of the most remarkable 
Exhibits- 


and turps to about the consistency of cream, or 
perhaps a liitle rounder, as tin is apt to grin a good 
dral ilirou;^h white, Strodu, anti tnen ijive your tin 
tickets two coats of this* Now get as much as you 

require of white zinc and mix up with a nice clear t- n * -n it. 

drop of t rench oil (varnish); strain this through ^ Two Thousand Examples of Art, 

eptton stocking or Industry, and Invention, sent in by reader® of 

sock and do not paint It on, but simply let as irmch “Work” aoDear in this Exhibition whiVh 
stutr run on to a ticket a® you think will flow to aU f appear m lais jixfiiDiUon^ which, 

its edges. Hold the article up sideways, now tills the impetus it is calculated to give to Practical 
way. now that way. giving it a little blow from the Education, may be regarded as one of the most 

Sack in preciselh&me“m^ P>^ojected in this country. 

white, and one coat of this will cover well on your 

white; but if you require ^ black ground wiih a 

White letter, one coat of black as above flamed on 

will be quite solid, but your writing w^ill reauiro 
two coat® of white at least.” * 


Victor Cycle Co.* Grimsby, sell Alail Cart ^Vh«b* [S » 

Just Publ^lied by BrLtaiinla Co., Cokhester* 

the buyers' Guidej concaiiiinu notices of 749 books oa me¬ 
chanical subjects, with table of contents, price, etc Themnsc 
complete catalogue yet published. Post free, 6d. 
cloth, IS. 6d*—B hitashia Co., Colchesier. 

FretWOOd. — The cheapest in England. 

Cabinet Works, ai. Horsemarket, Northampton. 

Twelve Full-Size Fretwork Peslgns, post 

free, yd, and 15 . id. Sath fact ton guaranteed or moneyre- 

TA vlok's Fretwork Alanufactorj% Blackpool, [51 

Six Cabinet Copies, from Carte or Cabinet Pboicv 
The variety of the Exhibit® la aa remarkable I Original returned uninjured.— Ethblsmt 

as their character is interesting, and the very Henry, Alvastoo, Derby, l 3 *■ 

ample manner in which they are tlescrihed in Complete Outfit for Making Beal Pho^ 

this bpeciol ^UlTlDOr will render it of value, [ Carnage paid, IS. qd. Particulars of ^500 prue compe&- 
not only to all workmen, professional and [ tions free to all purchasers. No fees,— ‘‘\\ork" Dept 
amateur, but to everyone who haa at heart the Novelty Co., Alvaston, Derby. 

progress of Technical Education m thia country- Tools, Toole.-The chcap^t house m 

^ ^ ^ trade for English and.Americaiiioolsisi.UNT 3 , 307 , 

Road, London, E, Scud stamp for reduced price iL^t, * 

Tools! Tools I ! List, stamp. Cheapest io the trade. 
—Stiff jN & Co., 324* Essex Road, London, N, 

Hlrdcagcs nnil Fronts for breeding maJe to order 
^Jas. Gratton, 3, l^ed lerrace, Peel Street, NatUOF 

ham. 

Patent Work-^—Specibcatiotis drafted* 10 s. . 

foolstap sheet; drawings, jts.; duplicates, one- 

Twenty years' e.icperiencG,—J. MANUiNALt* Harpurn*^ 
MAnchester. ^ 

Paper Lett era, R ubbor S tampe, «*«•“•'<*?? 

pply for samples (Irce).— illcOX Bkoth % 
kfriars Rodd, London, S,E. 

Bloyole Ball Fodois* nickel plated, ^ 

C AkVEK StKEXT RiIL^AL ” 


In 


l4“ 


BilsoD^s 


[7 a 


turned. 


’'writes to Jack op all 

Trades (fitie No.&y* pagefiOS); ‘*_Ycm may gei Japanese 

* paper from the original iniiKirter of this 

Robert Christie, 102 , George Street, 

Messre. KotUnan, Strome & Co„ 45 , St, Mary^ Axel 
If ho hails froQi the ‘North Countree,' he will find 
a Block of these pupera kept by IVIessrs. Wyhe and 
Lockhcad, lo, Biichanau Street, Glasgow. In 
hanging, use a Btiff mixture of glue and paste; 
glue itseu sets too quickly, and paste alone has not 
enough Btickincsa, hut when both are mixed a 

splendid adhesive is formed.' 

Paint for Tickets. 


** 


it B 


leatlier 
materi 


die 


This Doutle Extra Exhibition Number 
of “Work ” may be considered as the Official 
organ of the Exhibition. It will also form a striking 
Hlustrated Record of the I’irst Exhibition ever 
held where the work of Masters or Joumeymen, 
Apprentices and Amateurs, iiro judged, not by 
the actual result, but wdtli allowance® for 

CO mi taut c i re utn stances, and therofore from dif 
I'ercnt standpoint®. 


[s'* 


IP 


con 


A t U iPir I .r Worker Bee write® to 
A. J S, (A/oarfewl (see page GUI, VoL II.) J have 

used AspinaU's Enamel ^with good etfect Doubt- 

lea® Foo-chow ' is equally good/' I The Sfkcial ExHiniTigN XrMRiiH of “ Work 

Worker Dee writes to Jack {see page tonlain® a List of the Jiirur® ollicially appointed 

r f w^^you looked at the Index of t hy the London Tilaueh'Uuunul, and an account 

WivtArni^ArLfiT^tT von tor® atfordc'd tinder the C ertihea to granted to 

to oSL T?”0 ];ee hy Her Mai,-sly-« Itoi.nl of lY«do 

iipypurcanslieetinaHhed through Which a current “many other lu ticlc® loo 

£ 1? playing ami give It two or more coats of I chroniclG bore, 
noiled hiiBeefboii, allowing one coat to dry bclore 

applying anolber, ' 


should a 

172, Bl.ti: 


If 


Its 


Gildln 

602, Vol. 


fitrt 1 » 


^1 


utty los. 6J. 

liirminghiiin. 

Splendid LatliQ.—Nmnerous iippi 

Oilcrcd M C.irds to view,— !* 

Lhei^tcr. 

lietiorlng and Siefn-Writing made 1 ^ 

Ir.utJ itibtniciAiU!*, uud diAi;tiiiii^ au uwokm*; 
HtljiUabifls 1 ^ post ColLTHahU* 

UiMil, Bjuriifeiumith. 


KtTACtiKlA 


tiuiuerouB to 


U* 


CAHSKLL k COM PAN V, Limiti is f/df Uruh n, 
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A DVER TISEjMENTS. 
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687 


MEIiHulSH'S No. 735 PATENT 


Gl 


Combined Carving and Work Bench Cabinet 

Fitted with WARRANTED TOOLS, precisely tlie same 

to Practical Workmen, From £7 lOa. 

Jfuffc froifi Tias'i Uotitf, Stfiinett 

be to IIitrmonise tcUh 


r'n.ljj 


II' 


I ‘ If ^ r»'i * * 
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I: 
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as we supply 
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WRITE FOR PRICE LISTS 


rtnti I*olishefi Wnfnnt 

ant/ I^itrnitit re. 


fifttl can 
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MANUFACTURERS OF 

Photographic Apparatus 
NEW BRIGGATE. LEEDS 
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lV 
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A*iV AUD ED 


o o 
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BEOKZE 
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for 
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MEDAl, 
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EXCELLENCE 


18S1. 


FRETWORK PAHERHS. 


of 






V, 


GOLD 


TOOLS. 




J7R1:TWC'KKF K'i wIm ."h] f ri' .i 

riFArK 4UO FaUvnift, .iLm.LU.l K- Itu; 
best 111 the Tf.ntc, i. if-il m: ,t :■ '\e fftn: 
on rcizi;i|'t i-f 4d,. 1114 * 

M4lur]4l» U Ja i i:nwlu^Li.l. 
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MEDAL, 
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1 i 1 uoh .uid 


1390, 
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BOOTH BROTHERS 

TOOL &IAKEKS 
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On WEDNESDAY, JAN, 7th, will be published the 

First Volume of the New Weekly Issue of 


I 




« 




f 






I 




















Price i>t(,: or cloth, Ou 


t 


The following is the order of ii^>uc for Janu:iry : 

Jan. 7,—Tfte IfauNfiuf Man 

14.—Utopia . 

21 ,—Lays of Aitt^ient Iitnne 
2S ,—Essays on iSnt^ns iinii Scott 

Important Ant^onn rruiriif,—>cveral New 

be added to this re-issue, wUiuli will cuiisi>t of a 

most popular Works in tlie Library, 

Valiimes will l>c greatly I\n loved in Mtio 
likely io render the Series even more popular tlian the original issue* 

* * Suhsenhers art: tJ ^ the P^ohtmes hy 

{not hy Numb€r^% anJ to C'yi^r the New Issue, 


Dickens, 

Sir T. More* 

Macaui AV. 

Carlvle, 
Volumes wiH 
Selection of the 

The Cloth binding of the 
and this feature alone is 


t I » 


« 1 


% 






* * I 


«*- 


If 


-k « » 


t ] 
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fjtJgdh' Hiif Lett ion. 


CASSELL & COM TAN Y, LiMiTi:h 




Hi 


H7 




G.;iiie 




1 




I 


4 


UIATEUKS OF BOTH SEXES AXD ALL AOES 

EASILY LEARNT. 


ERETIVOUK I OR 


# 


THE MOST PBOflTABLE AND FASCINATIHC OF ALL HOME PASTIMES. 

of TOOLS. OU 1 FI I S, Sc., as a spetial iaUucemciit L* iTieir cuswmers tg orJer at oiioe. 

4.500 Is. Books of Fretwork Patterns, each tontainjng Iwelve Large Sheets, livaunliilly litliograt* 

I itv.. Iii.iii .u,. aiid jn.Any at ^d, and 4th each ; aKo . . „ 

1,2C0 2s* 6d, Books of f*retworU PattorJia. containme Twenfy Sheets, iQin. 

at ti!. I hesc Hooks, JE375 111 Valuc, wlll Le GIVEN AWAY. 

ns front Catalogue wiU be preseated with one of tho utgve li* Eoaks. 


EcJjpiC Dvbign. No, 102. 


J. 


ait im 


htd, Tioae of which vo-jld be sold 

r 01 which wouM rciaii 


B 1 


retail 


X tain.I of new de?tgu;^, mutij 


i4 


f 


ThosC orderici^ los. worth 


■■■jeiomer'i ordering 5 ^. worth of deii 

, 1.11 j(, per Cent. »;«aWi will lie made on all mL«d orders for Wood, small To^ 

per Cent, on orders ;inuiunting to aos. and upwards. Note. Ta^j rcaucitan iia^s a*. 4 /, J' ‘ 

N.B,—A SPLENDID QPPOBTUNITY FOR BEGINNERS. 




, Blades, and Designs, ainouDting 

re tttie Aachi «<j. 


. uiid 15 


: i r. 


itli HibitkieiU llArtt'l .iiiil IS, ILniUbook cn 

i\at I life K-f is* &i. Utiiliti un UJitl. li. dcL antt 


Complete Frotwork Outfit, ... is-incl, Si«l Fr.ime, • 

A U, 1 ret..rk BENT aV v 


t. 


No. S, 


H 


Xd. Se r UihCil Dt^rqli, IS. 6 cl. iH:r t'.iif. 

mr^ MluI rrjmc^ 


vi 


4- 4 


Nuiiit (or 1-ftft P4►lLllin,^ nmi VATnUhiit;. i^rice id, 

I'ijl ClH'sii, cto, -M ij'iuiUy UtJiluwcd i'riL;L> lu t.leaT. 


tf 


Wa'il Braokc't. 


A l**.A 
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iri 


Price lid. 


r />Av.*i;/r J aU, yoiti'OLK 


tif 1 ret work Matcimb 

W 1 V'lJ^ruiieiU. 

A"triii^> thif * 4 / 1 *M 


/ ’ I 
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DELICIOUS TEMPERANCE DRINKS. 


ESTABEISMED 1851 . 
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. MASDN S WINE ESSENCES. 


MASON S HOH-IHTOXICATIKC BEER 
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m I m 


Til tV 11 -C \ i^-^lwCC 

a fc« itiiPttUt* 4 tlfU- reni* 

IlT c Ttlul* 
K.tH 't'tirrY, 

Frutt 


€■) 


pton Biiildmirii, Clianoei *7 J-nno, Lor don, . , 

CENT. INTEREST allowed cn DE- I ' Ni 

on demand. 






SOUtllA^ 
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[>L’r,iiiL L* 

IU.kL LuffiinU l-Miti* 

TiiblvtiTiJonful 

Exit^ct or 

■"lu ii,;AlMn uf 
, ri:'lrt.''i>t|iiC JiJni 


THREE per 

f I POSITS, repayable _ 

¥ I TWO per CENT. INiEREST 11 k i a 

r I accounts calculated on the mini mum monthly bulauct'fl, 

^ “sILS'Ln'HARES.'»d ANNUITIES P.,=b.-d I . 
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EnifJinh, CoJonjM, fciid Forpifrn Paieri»ti at Roasonablo 

CbcLrLrCM. 
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! 


and Sold, 


I 


OW TO PURCHASE A HOUSE FOR TWO 1 

„«i™ AiTlir»<‘)«yfl'“'' »• iheUiKKUBCK FmtB'.oi-o LaRO | j 

StfClHTV, A^iilxAve. * 

TJie BIUKUHCK ALMANACK, with full pfirtkuUrt, post free 
oti applitativn, FKANCIS RAVENSCROFT, Maiiiiucr, 


ian 


- - 

■if't nf o 4 >t.itii|>^. a bNittie 
i * oi cJih fur 15 stJinps. 


H 
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h • 
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f| t /'Kiir/ii pf* 
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’I h ut. inf nt. |if«4Vi‘'i"in-illv pf'.'tewt it ot 

■jUt Y,pf It, 
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\VA^ I ED. 
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-?7 NEWBALL & MASOtf, 

Xtitiinfrhnm 
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Post free on application. 


Monthly, price 4d. 
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/ D J £f!7'/S/iM/‘:XTS. 
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KJ 


1 to h^' woi'ili .% < A Ilox fur Bilious and 

\Vm 1 uiid [*Am in ihe Stoumdu Sick 

I tthi#‘>s .ni'l aftfT I )i 4^1 ness and 

ijf n<Mt, J-o*is uf ApiH titc, Short- 

Scurvy :uui Blotches on ihe Skin, Disturbed 

The dfst 

r^dirf in iwi-niy tnniutes, 'Idus is no fiction* for they 
Cf>niiiles-, livery sntlerer is earnestly invUed to 

anil they u ill W. acknowledged to be 


Are imiViTrsallv ml mi it 

Xi-rvun> 1 nsOTiier^ 


fU 


WONDERFUL 


J 


i 




J 






■|u\ CiiiMint'’-' 

< I ^t,l < !iilU. Kiii'ilmi 
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i >no\shiess, 

ne^SiJ^ Bt'MIIiJ ustiVitU'". 

1 all Nervijiis arid I rmilding Sensations, tVc. Cve, 
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rep, afe 

* uiil give 

ha\ e d'>ne it in 
irv line Bo^ ol tliese 
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FOK FI':MAI.F.S TUFSF IMI.l.S ARK 

than wealth; the hanisher of pain, the key to health. 

of the best guarantees to the nervous and debilitated is, 

Sfflr of any Patent jMedieino 

, od. eacli. Sold by all Druggists and 1 

UHik ^iU'h AVr, 


lr 


A iit'iot'lcsK boon, a treasure more 

I A< l > mied ciuitmually by 


t I 


ineiid«?ri of all classes of society, and one 


1 hi 


*1 r ^" 


J!/:i:(://AM\S pills hae< the Laryest 

in f/te iro?7// 


IS, ibl, and 
‘/'Vi// /J/nYftAttf are 


, l*ancxslure. in Boxes 

AV A. 


■* Pruprtetnr* T, 


I' O ' I I iiK Irv ll:t 


Dealt'rs everywhere. 














Pare Aniiscptie. 


J* 


■ I 
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The Household Treasure. 


RELIABLE, SAFE. 


i i 




Dirt Expeller, TAint 


Specially Prepared for Perional and Oomesttc U»oi, Marvellous Purifier, Water Softener, 

Remover. Food Preierver, and Arrester of Decay. 
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Launtlry\ Se 4 ri?Jtn, f/rrewAdfifr, , 

and Valuable Recipcv for the lliUJseliold, iht: 


i - 


/iA//yIjr I\hi£t^ A.t riAr, 
III id., >1., and rackets. Directioiis 




bdlet, el-L, an ea. h. 
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Make?» Litteu white ai ^noiv, vweet 


H-kery, kitchen utcn!^iJ», etc. 


Evcetteni fur glav^e^ 

a's iiew-inawti hay. 


TIil- tirrat Dirt Eviravlar. 


i,:ri 
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b far ^vjsieiior to all others, leaver tko 




In the belt and nio^t coiiveiiieiU far daily Use, DiSt^oIvc?* in>latitty irt hut or cold w'atcr, 

iin|>le.i?cint smell an haridfi or dalhmg. In quarter, half, or 

Ihe arcatr'it conferred by onr Queen has been the recognition of these Preivyatians —suited as wdl to the home of the 

liiit.ige Housewife as far the Xt.insioii at Hi-r Majesty, and the comfort of all her subjects, whither urt L.iud or water, Uiraugfi- 

out the World. THESE PREFAEATI0K3 ARE SOLD IN PACKETS BY ALL GROCERS AND SOAP DEALERS. 

Di^cyvrry, U&ci^ KccipOp etOj Jr<e 
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with l^jckcrt* for H fraiii \\ 
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J iH ICartf^t Aiiti, A/rtCiE, AmfrtAi 


4t r:t 
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A.TF:]srT 
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PASTVIiPAP, 


L\Cs 


Si. iSPOnnfAs ifutrst: 


f'itH 


STUMP!' 


LPA i»P.yit .4 LL 


* tyh't'4 


tot. 


i n M i/'if II 


f r f 


it 
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BRIGHTENS iind CLEARS 
the COMPLEXION, and is highly 
rtH’ommended by the BiEDICAL 
Profession* Corrects all ERRORS 
OF DIET, eating or drinking. 

Is n most 


iNDI- 
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fl 


OESTlUb rLATULENCE. [»VS 

lU; AD ACHE. 

lir**i 

BODY, 

I VIGOUR 


k . 
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t I 


4 - 


■ ^: 


' A * 




KUblFM. 


• ^ t i ll 


tub 
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NKW I, . 
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plo.'isant efu’nt'scing 
drink. BTIMULATDfO 


t I it lA !■ 


1 il 1| 

ll xjl 


a I 


uven IIAMBKR, 4 n, Ha»;[i^v 


i 


I have now u^ed 


SiiiMkn, MARbATK. vays: 

rbe SALT REGAL lor two ycari. I have nuuii jilvaMire in '•t.itiii 

^reraltle iti la^te of all Saliae:^, and a ceriani cure lor bilious hcad.iche and furred tongue, 


li 
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Ml ■ It I 

iT.im; ibi* 

'«l ir^M.eitaling 




b. 
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morning 

thf APPETITE, and giving tone 


1 tuve hiunU ii the iiuwt 

fiom what- 


tiP 
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4 ^ k I' t 


m 1 i 


i I •k 


I I 


Is 


\\ • f[ K 

*'vb 
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ever caiiMC ariMiii;. 

He. Bd,, nf all i Itvniiut and SEiirr^. 


to the entire system* 
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or hy tW rNmi tlie MANAaSR. BA.LT ftEQAL WOHE^, LFVTRFOOL 


IJai'iiiiig and Fret Sawing for Pleasure or Profit 


Invaluable as a 
Strengthening' and In 
vigorating" Beverage 

g| 

Indispensable for Enriching Gravies 

preparing Soups, Entries, &c 

Pure, Palatable, 

instantly prepared 

WILL KEEP ANY LENGTH OF TIME. 

SO/./) /£r/cA'yIr//£/!£ 


I 


HIlIHlSf AWARD COLD mUl FOR FRHWflRK AND CARVING TOOLS ANO DESIGNS. 

The enormous tele and general aatlafiiotloii 

\\ have given ta E retworkerT. Ac. 

I r- .v . i tdriii.ihleit lur the pre^enr iica^ou to gFri^K (loous 

l- 1 ■ WJliiH iiKKV CuMJ'BTITION* 

III Bjtlern% Ktc*, prabably being much the 
Hintry, w« are abW to suit all UaIc.s, and to 
nuni of |K>^t, 


, ill all part4 
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1 -Mir li^HK 


* 


4 I 




i 


• t III 

I I 


Cl 




f 
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I bi:twokkhks* ijkcjixnkks ottfits 


AL 1 3, 2/6. 3/0, and 5/6 each, post free. 


I .41 r-U ;\A%, 4 irtetl FretW 4 >rk| lo feet 

1 Mivtv I .ilho|-raphed riiU >iled Battcmt 
>11% id li i'*uvmg Toiik 


. 4s. free. 
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Ilit 
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N-«iie Oiould buy cKewhere before seeing 
t tt f nitty itr nfull Kei|iii»l(eA, w ith iitAtrucliiiii»* Acknow- 

li^-ilc^'fl the mo'll Ptftnptete nuti fVintj^r^f Liiit of Fret 
lun.dii |iublt>hed. Free forti htanipit* 


ou f iVr tr 


CiitiiuiKiio of TooLs for Picture Framing, Brass, and 

LcuUior Work, FREE, 

//.I/I’f;/;/; nnos .. Settle. Yoehs. 
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MASrTACTVHEii OF 


IIIGH-CLASS LATHES 


L 






I SCREW-CUTTINE & ORHAMENTAL TURNIHB 


TREADLE MILLINQ HACRnfES, HAITD 

PLANIKO MACHINES, Ac. 

In(;lcby Works. Brown Royd, Bradford. 






SAMPLE. BOX 6T . 
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OR FOR 7 STAMPS 
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London Warehouse 3 


ACri'U.Ai’V AMI 1 irdlT KnN>ilNi; r.llARANTFFa 
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